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LETTER OF TRANSMITTAL 



dbpaetment of commerce, 
Bureau of tbe Census, 
Washinffton, D. C, Jvly £3, 1913. 
Sir: 

I have the honor to transmit herewith a report for the year 1909 relating to Bewera and sewage disposal, 
refuse collection and disposal, street cleaning, dust prevention, and highways and the general highway service 
of dties; the report comprising that portion of the official statistics of cities having & population of over 30,000 
to iriuch is given the designation "General Statistics." 

The report contains a lai^e amount of statistical and other data relating to the branches or subdivisioiiB 
of municipal service mentioned above. Somewhat similar statistics were published by this bureau for the 
yeare 1902, 1903, 1905, and 1907. 

This report was prepared during the administration and in accordance with the plans of my predecessor, 
Hon. E. Dana Durand, under the direction of Le Grand Powers, chief statistidan in charge of the compilation 
of statistics of cities, assisted by Ernst H. Meyer, Morris J. Hole, Charles F. Smith, and Lemuel A. Cairutheis. 
Very respectfully. 



Director of the Census. 
Hon. William C. Rbdfield, 

Secretary of Commerce. 
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STATISTICS OF SEWERS, WASTE COLLECTION AND DISPOSAL, AND'- 
HIGHWAYS: 1909. 



INTRODUCTION. 



Hietoricdl. — The CongresB of the United States in 
1898 authoiized the Department of Labor annually 
to collect and publish tiie official statistics of cities 
having a population of over 30,000. The Department 
of Labor printed its first statistics collected and com- 
piled under the provisions of that act in September, 
1899. Similar statistics were collected and published 
by the department each subsequent year up to and 
including 1902, making four reports in all. 

Hie Secretary of the Department of Conmierce and 
Labor under the provisions of the act of Congress 
approved February 14, 1903, creating that depart- 
ment, by an executive order transferred the coUection 
and publication of the statistics of cities authorized 
by the act of 1S98 from the then Bureau of Labor 
(formerly the Department of Labor) to the Bureau 
-of the Census. 

Under the authority of the act mentioned, as weJl 
■as of the act creating the permanent Census Office, 
the Bureau of the Census b^an the work of collecting 
^d compiling its statistics of cities. A bulletin of 
those statistics (for all cities having a population of 
-over 25,000) was published by the bureau in 1905, 
and contained statistics for the years 1902 and 1903. 
For the year 1903 the bureau also issued a special 
"bulletin containing statistics of cities having a pop- 
idation of from 8,000 to 25,000. For the year 1904 
it issued its first bulletin, exclusively devoted to the 
statislics of cities havii^ a population of over 30,000. 
Since then reports have been issued annually contain- 
ing statistics for the last-named class of cities. Some 
of these reports presented financial statistics only, and 
-others both finRnrinl and general or physical sta- 
tistics. In the case of the latter class of reports the 
greater prominence was given to financial statistics. 

Beginnings were made in the reports for 1905 and 
1907 of the correlation of the physical and financial 
-statistics, with a view of securing a statement of the 
relative costs of certain services in the different cities. 
Those reports contained statistics of the per capita 
costs of cleaning streets, and the costs of such cleaning 
per 1,000 square yards subject to r^;ular cleaning, 
-and per 1,000,000 square yards cleaned. In the same 



manner were presented similar comparative figures 
for other classes of municipal activities, including 
those showing the cost of refuse collection and dis- 
posal per capita and per ton of refuse. 

Purpose of report. — In the present report the 
Bureau of the Census aims to present general and 
physical statistics which ere of administrative value 
or popular interest relative to several important 
municipal services. Among the subjects treated are 
the equipment of the different services, the work 
accomplished by them, the methods of operation, the 
force employed, wages and salaries paid, efficiency 
as indicated by the ratio of the force employed to the 
work accomplished, and, whenever possible, the econ- 
omy of the service as indicated by the cost per unit 
of work performed. 

Imperfect and incomplete statittiad data. — In its 
work of coUecttng and compiling statbtics, the Bureau 
of the Census discovered that the physical or general 
records of cities were in many instances wholly lack- 
ing, or else were so manifestly inaccurate as to limit 
to narrow bounds the field within which comparative 
statistics of any value could be compiled. This fact 
was pointed out in the reports for 1905 and 1907, and 
the statement was made that until cities provide more 
accurate and more fully correlated financial and phys- 
ical data no statistics can be compiled by the Bureau 
of the Census or by the individual cities which will 
satisfactorily exhibit the coats of the various municipal 
services and the quantity and quality of the work 
performed. It is believed, however, that the prior 
publication by the Bureau of the Census of such sta- 
tistics has not been wholly fruitless, since it has called 
attention to the value of comparative muilicipal sta- 
tistics and has assisted in establbhing, by cooperation 
and conference with conunitteee, city officials, and 
students of the subject, the bases on which may ulti- 
mately be compiled statistics that will accurately 
measure the efficiency and economy of municipal 
administration. 

Correlation of finanaal and general ataHeties. — 
Within the last few years a lai^ number of cities 
have installed new and scientifio systems of accoimts 
(IS) 
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for recording finapoj^l ' data. In these accounts re- 
ceipts and pajnie^ts' are classified with reference to 
the source of.x^eelpt and the object of payment. The 
adoption o^-«itch a classification is a long step in the 
right dir^ctHon, but the most beneficial results can not 
be realiz^ without the installation of complete phjrsical 
rec^ril^^r records of work done or services performed 
BH^^menting and correlating with the records of ex- 
'•Jt^fditures ; since it is only when the information con- 
>._tained in the physical records is correlated with that of 
' the financial records that it is possible to determine 
the efi&ciency and economy with which the services 
are conducted. 

The correlation of physical and financial data Is, 
however, possible only by the prior establishment of 
common unite of service in the two records. Thb 
fact is at present but seldom fuUy recognized. In 
many of the cities installing these financial accounts 
the physical and general records are left in confu- 
sion, and as a result the financial accounts and 
reports are of no very great administrative value. 
This condition will continue to exist until unite of 
work or service are adopted and clearly defined for 
the physical and general records and the financial 
sccounte are correlated with them. Further, both 
financial and physical records should be uniform as 
between city and city to make the experience of one 
city of any value to the officials of other cities, since 
without such uniformity the expenses of one city can 
not be compared with those of another, as may be 
seen by placing the expenses of City A, which reporte 
the cost of street cleaning at a given rate per mile of 
street cleaned, by the side of those of City B, which 
reporte it at a specified rate per cartload of sweepings 
removed, or by trying to test the comparative cost of 
street paving per square yard in two cities if nothing 
is known as to the kind of materials xised or method 
of construction ia the two places. 

In this publication the eSort to correlate financial 
and physical statistics so as to secure figures measur- 
ing administrative efficiency and economy has been 
carried as far as practicable with the available data. 
In fact, the student of the subject will doubtless con- 
clude that in some instances the inconsistencies of the 
comparative figures presented indicate that the corre- 
lation has been carried to the breaking point, and that 
certain figures have Uttle significance because of incom- 
pleteness or inaccuracy of the fundamental data on 
which they are based. But if the publication of this 
volume becomes, as have its predecessors, an object 
leeson disclosing the imperfections of city records and 
accounte and stimulating their improvement, it will 
not be wholly in vain. The present volume, reflect- 
ing aa a mirror the lack of existing accurate statistical 
data, will serve to illustrate the obstacles to be over- 
come before truly comparable statistics are attainable. 

Seheme$for uniform accounts and reports. — To assist 
in advancing the movement for uniform accounts and 



reports on which must depend the possibiUty of com- 
piling trustworthy comparative statistics, and statis- 
tics measuring the economy and efficiency of munici- 
pal administration, the Bureau of the Census has pre- 
pared schemes of standard uniform accounte and 
reports for several different branches of municipal 
activity. It is hoped that by cooperation and corre- 
spondence with city officials and with others inter- 
ested in the subject these accounts and forms may be 
perfected and then adopted by the various cities. 

Requirements for a successful scheme of uniform ac- 
counts and reports. — A scheme for uniform accountin^f 
and reporting, to have any administrative value, must 
have the following charactoistics : (1) Its accounts 
must be so arranged and the data to be recorded there- 
in so classified that summaries of resulte are provided ' 
along fixed lines and upon common bases, so tjiat com- 
parisons can be made between the summaries for dif- 
ferent fiscal periods and between those of similar de- 
partments or activities in different cdties; (2) its 
bases of classification must be such that the sunmiaries' 
secured will provide the data for computing all the 
unit coste of service that are of administrative signifi- 
cance; and (3) ite accounte must be given such namea 
and numbers as will make the system readily under- 
stood and easy of application, and readily adjustable 
to conditions in cities differing widely in size, volume 
of business, and form of municipal oi^anization. 

Primary dassiUcaiion of expenditures. — The primaiy 
classification of expenditures for any service adapted 
to meet the foregoing requiremente is one which (1) 
separates the governmental coste of cities into those 
designated by the Bureau of the Census as ' ' expenses " 
and "outiays," and (2) separates the coste of each. 
department or object of expenditure from those of 
other departmente or objecte of expenditure. 

Expenses. — Municipal expenses are the c4Mte of 00ft- 
ducting municipal business and municipal activities, 
includhig the costs of caring for and maintaining or 
repairing and replacing municipal properties and pub- 
lic improvements. These expenses are of two kinds, 
general and functional. The general expenses are the 
expenses of general administration or the expenses 
which are sometimes called "overhead charges." 
The functional expenses are the expenses of the various 
departments or branches of governmental service, 
such as those of the poUce or fire department, and high- 
way or refuse disposal service. 

Outlays. — Municipal outlays are the coste of con- 
structing or acquiring the more or lees permanent 
properties and pubhc improvemente of municipalities. 
Outlays may be grouped, as are the expenses, into gen- 
eral and functional outlays, gen£ral outlays being the 
coste of acquiring and constructing properties and 
equipment used for general administrative purposes, 
aadfuTictional outlays being the coste of providing the 
properties and public improvemente that are used in 
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the various branches or departments of municipal 
service. 

Functional claeaifictUums. — Scarcely less important 
than the classification of the costs of govenunent into 
expenses and outlays is the complete s^^ation of 
those costs according to the functional activities. But 
few cities have attempted to make such classifications 
for all services, even in an elementary fashion. This 
is probably due in lai^e part to a confusion as to a 
proper segregation of functions within one common 
service, or the failure to carry the principle of classifi- 
cation far enough. Yet cost statistics can have no 
accurate scientific or administrative value unless they 
are grouped definitely according to the precise work 
or service to which such costs relate. 

Accounts of different orders. — In the schemes of ac- 
counts which are suggested on later pages of this report 
for adoption by the different municipal services as the 
bases for uniform and standard forms of reporting 
expenses, outlays, revenues, and appropriations, 
accounts of different orders are provided, and each 
account is given a name as fully descriptive as is practi- 
cable of the data to be recorded therein, and is also 
given a number showing its relations to all the other 
accounts. The accounts of the first order are called 
summary accounts; those of the second order, general 
accounts; those of the third order, subgeneral accounts; 
those of the fourth order, prirnary aceounis; and those 
of the fifth order, stdyprimary accounts. The numbers 
given to the accounts of the first order are expressed 
by one digit, those of the second order by two, those 
of the third order by three, those of the fourth order 
by four, and those of the fifth order by five. All 
goieral accounts, or accounts numbered with two dig- 
its, are summed up or closed out into the summary ac- 
count having a number identical with the first digit of 
the number of the general account; and in like manner 
all subgeneral or three-digit accounts are summed up 
and closed into the general account whose number is 
identical with the first two digits of that of the sub- 
general account so closed. In the same graieral way 
the accounts with four digits are closed into one with 
three digits, and those with five digits are closed into 
one with four digits. 

On pages 18, 37, !i5, 60, and 63 are presented out- 
line schemes of accounts arranged in accordance with 
the above-described principles, but the summary and 
general accounts, being the only ones that are of use 
in computing unit costs of service, are the only ones 
which are there presented in detail; instructions are, 
however, given on pages 19, 38, and 55 for arranging 
such numbers of three-digit, four-digit, or five-digit 
accounts as the character of service may require, or 
as the individual city may desire. 

No radical'ckange in metkods of accouTtting. — Cities 
adopting the system of uniform accounts suggested in 
this report and the resulting forms for reporting ex- 



penditures, will not be compelled to make' radical 
changes in their methods of bookkeeping or systems 
of accounting. Those among them whose accounts 
with financial transactions are statements of cash re- 
ceipts and of cash or warrant payments may continue 
to keep their accounts and make their reports on 
that basis; while those whose accounts of financial 
income include those of accrued revenues and their 
accounts with governmental costs are records of 
audited bills and claims will find no difficulty in 
adopting the classification here suggested. Further, 
the adoption by cities using either one of these methods 
of recording expenditures of the classification here 
suggested will in no way interfere with a subsequent 
adoption of the other method of accounting. 

Separate puUieation of financial and general staiM- 
tics. — In all the preceding bulletins and reports con- 
taining statistics of cities the Bureau of the Ceniius has 
included its physical and general statistics in the same 
volume with its financial statistics. For the year 
1909 the two classes of statistics are published in 
separate volumes. 

Sumrruiry of prior statistics. — The physical and gen- 
eral statistics of cities presented in reports of former 
years covered a considerable field, as is indicated by 
the following summary, in which the years for which 
the several inquiries were conducted are indicated in 
brackets after the subjects of the inquiries: 

Ahnthoutei. — Municipal almsfiouaeB and municipal hoepitali 
(1902-1903, 1905, and 1907). 

£aM«.— BathhouwB and bathing beachei (1906 and 1907). 

£mIA'nff.— Boilding pennita ismed (1902-1^03, 1905, and 1907). 

CieontJij.— Street cleaning {1902-1903, 1905, and 1907). 

metric.— Municipal electric-light plants (1902-1903 and 1906). 
Municipal electnc-light and power plants (1907). 

Fire department. — Firemen, fire equipment, fire alarms, fire and 
property lew from firee (1902-1903, 1905, and 1907). 

<?<u.— Municipal gaa works (1902-1903, 19IK, and 1907). 

Sighways. — Area and length of stieeU, length of sbeet railway 
(1002-1903, 1905, and 1907); careof Btreeta (1902-1903, 1905, and 1907). 

Juiwntte ccrurb and dispoeitian of juvenile aSendera(1905andl907). 

£t&ni7V).— Hnnicipal public librariea (1902, 1905, and 1907); 
school and ingtitntional libraries (1907). 

Lighting.— StxwA li^ta (1902-1903, 1905, and 1907) ; avoage nnm- 
ber of specified kinds of street lights to 100 milee of etieets (1907). 

Liquor traffic. — Retail liquor saloons and license fees (1902-1903, 
1905, and 1907). 

Pin-b.— Area of public porks {1902-1903, 1905, and 1907); zoologi- 
cal parks and collections (1905 and 1907). 

Pif^srounA.— Playgrounds (1905 and 1907). 

Police department. — ^trolmen and officers of the police departr 
ment (1902-J903, 1905, and 1907); other employees of the police 
department (1902-1903, 1905, and 1907); system of patrol relief 
(1906 and 1907); number of employees of police department (1907); 
equipment of policedepartment (1905 and 1907); aumt>er of police in 
proportion to population, land area, and length of improved streets, 
togetherwitbpay of officers and patrolmen (1907); arrests classified 
by offense, t«^ther with the per cent distribution of arrests by 
offensce (1907); aireeta of children clabsified by otfense (1905 and 
1907); arrests foi specified offenses per 10,000 inhabitants and p«i 
policemen (1907); arreats of females, classified by offense (1907). 

Publieheallh.—Food and sanitary inspection (1902-1903, 1905, and 
1907); milk and dairy inspection (1907). 
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fi</iiMdMpoMl.— Dispogftl of ashee.gubttge, and Other tefuM{I9D2- 
1903, 1906, and 1907). 

SchooU. — Public school buildingB, school rooms, and achool 
teachers (1902-1903 and 1907); pupila ragistered and avenge at- 
tendance in public schools (1902-1903). 

Sewagt du;>o«)I.— Miles of sewers (1902-1903, 1906, and 1907). 

SpriTiiltfijr.— Street spiiDkling (1905 and 1907). 

Water tun%.— Waterworks (1902-1903). 

Contents of this volume. — ^Hie statistics of this volume 
are presented io six general parts or divisions, llie 
Gist relates to seweis and the sewer service; the second 
to the refuse disposal service ; the third to the street- 
cleaning service; the fourth to the dust-prevention 
service; the fifth to highways and the general highway 
service; and the sixth summarizea the information col- 
lected relating to the Balaries and wages of city em- 
ployees engaged in the various branches of work to 
which this report relates. 

Connection and interrelation of the services covert 
by this report. — The 158 cities for which statistics are 
here presented vary greatly in tlie detaib of their 
governmental organizations for the construction and 
administration of sewers, the collection and disposal 
of refuse, street cleaning, dust prerention, and the 
construction, maintenance, and care of highways. In 
by far the greater number of cities, however, theee 
various services are connected and interrelated to a 
greater or less extent. In 145 cities the construction 
and genera) oversight of seweis was in 1909 under tlie 
same general authority as. that of highways; in 12, 
onfy, were the sewers under a department whose 
administration was entiraly separate from that of 
highways, while in Atlantic CHty, N. J., the sewer 
^«tem is owned by a private corporation and hence 
tite dty has no municipal sewer department. 

The 12 cities in which the management of the sewers 
was entirety separate from that of the highways are 
as follows: New Orleans, La., Worcester and Cam- 
bridge, Mass.; Trenton, N. J.; 8an Antonio and 
Houston, Tex. ; Somerville, Mass.; Fort Worth, Tex.; 
Brockton, Mass.; Jacksonville, Fla.; New Britain, 
Conn., and Taunton, Mass. 

The reasons that the sewers and highways in the 
great majority of cities are under the management of 
a common administration are that both require for 
their construction the assistance and direction of 
trained engineers, and that the best results in both 
branches of the service can be secured only t^ a 
close cooperation if not identity of supervision and 
control. The administrative expediency above men- 
tioned, which has so generally brought these two 
departments of city service under the same general 
management, has likewise in very many cities brought 
under the same control the construction, maintenance, 
and operation of water works, the cleaning and sprink- 
ling of streets, and the collection and disposal of refuse . 
The extent of this common control is evidenced by 
the fact that 123 of the 145 cities having a common 



general admiiustration of sewers and highways assign to 
such administration the supervision and control of street 
cleaning and dust prevention, and 60 also give ^ the 
same authority the entire control over the collection 
or disposal or both collection and disposal of refuse. 
When it is remembered that many of these 145 cities 
make no municipal provision for the collection and 
disposal of refuse, and that some of them do not have 
any municipal expenditure for dust prevention, it will 
be seen that the figures do not fully show the extent 
to which the control of constructing streets and sewers 
and that of cleaning streets and laying the dust thereiQ 
and of collecting and disposing of refuse are combined 
under the same authority. 

Of the 12 cities above mentioned which have wholly 
separated the administration of sewers from that of 
streets, 9 gave to the highway department the control 
over street cleaning and dust prevention, and 3 gave 
to that department the control over the collection 
and disposal of r^use, street cleaning, and dust 
prevention. 

The administration of street cleaning was separated 
from that of the highway or from the joint adminis- 
tration of the streets and sewers or of the streets and 
some other department or branch of the service in 
only 21 of the 158 caties. The administration of dust 
prevention is thus separated in 23 citira, and that of 
refuse collection and disposal in 72 of the cities in 
which it has been undertaken as a municipal activity. 

In the 21 cities in which the administration of street 
deaning is separated wholly from that of the highways 
or the joint administration of highways and other 
branches of the service, that service is administered as 
follows: In Atlanta and Macon, Qa., by the health 
department; in San Antonio, Tex., by a street clean- 
ing and sanitary department; in Montgomery, Ala., 
by a sanitaiy department; in Richmond, Va., and 
Johet, HI., by separate departments for street cleaning 
and refuse disposal; in 8 cities combined with dtist 
prevention in special departments, and in 7 cities 
organized as an independent service. 

In 9 of the 23 cities in which dust prevention was 
not under the administration of a highway department 
or under the supervision of a board or office having 
joint control over highways and other branches of 
service, it was under the same administration as street 
cleaning; in 9 it was under the same administration 
as street leaning and refuse disposal; and in 5 it was 
administered under independent authority. 

As mentioned above, the collection and disposal of 
refuse was in exclusive charge of the authority having 
control of seweis and highways in 60 cities, and of 
the authority having control of highways but not of 
sewers in 3 cities. These 63 cities are as follows: 



Sew York. N. Y. 
Chicago, lU. 
Philadelphia, Pa. 



St. Louie, Mo. 
Boston, Man, 
Cleveland, Ohio. 
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Detroit, Uich. 
Bufblo, N. Y. 
Cincinnati, Ohio. 
New Orletuu, La. 
Lob Angelea, Cal. 
Seney City, N. J. 
Indianapolis, Ind. 
Louisville, £y. 
Seattle, Wash. 
Bochester, N. Y. 
Columbus, Ohio. 
Toledo, Ohio. 
Syuicuae, N. Y. 
Bcianton, Pa. 
Oakland, Cal. 
Nashville, Tenn. 
Cambridge, Han. 
Dayton, Ohio. 
Hartford, Conn. 
Eeading, Pa. 
Camden, N. J. 
Dallas, Tex. 
Springfield, Uaaa. 
Troy, N. Y. 
Yonkers, N. Y. 
Utica, N. Y. 
Hoboken, N. J. 
Evanoville, Ind. 
Pi rmi ngham , Ala. 



Norfolk, Va. 
Wilkee-Bam, Fa. 
Savannah, Ga. 
Fort Wayne, Ind. 
Charleston, S. C. 
Portland, Me. 
Terre Haute, Ind. 
Holyoke, Mass. 
Jacksonville, Pla. 
Bayonne, N. J. 
Covington, Ky. 
South Bend, Ind. 
Funic, N. J. 
Mobile, Ala. 
Saginaw, Mich. 
Canton, Ohio. 
lAnraater, Pa. 
Springfield, Ohio. 
Bay City, Mich. 
York. Pa. 

Chattanooga, Tenn. 
Sacramento, Cal. 
Butte, Mont. 
Chester, Pa. 
Knox vi lie, Tenn. 
West Hoboken, H. J. 
JoUet, lU. 
Newport, Ky. 



la the remfuning 72 cities in which the collection 
or disposal or both collection snd disposal of refuse 
constituted a municipal activity, thu seirice was 
directed as follows: 

By the health department alone, in the following 
44 cities: 



Rttsbuigh, Pa. 
TfaniM City, Mo. 
Rwidence, R. I, 

St. Paul, Minn 

Denver, Colo. 
Portland, Oreg. 
AUanta,Ga. 
Fatereon, N. J. 
Memphis, Tenn. 
Lowell, Man. 
Albany, N. Y. 
Bridgeport, Coon. 
Spokane, Wash. 
Salt Uke City, Utah. 
Lynn, Mass. 
Lawrence. Maes. 
Youngetown, Ohio. 
Dttluth, Minn. 
Som«rviUe, Mass. 
Wat«rbury, Cona. 
Elizabeth, N.J. 
Johnstown, Pa. 

927750—13 2 



Oklahoma City, Okia 
AUentown, Pa. 
Pftwtucket, R. I. 
Binghamton, N. Y. 
Bioux City, Iowa. 
Atlantic aty, N. J. 
Rockford, lU. 
Maiden, Mass. 
Pueblo, Colo. 
New Britain, Conn. 
Davenport, Iowa. 
McEeoport, Pa. 
WheeUng, W. Va. 
Superior, Wis. 
Dubuque, Iowa. 



Galveston, Tex. 
Quincy, 111. 
Mactm, Qa. 
Auburn, N. Y. 
Chelsea, Uaai. 
La Crcaee, Wis. 



By the health department jointly with some other 
department, usually the street department, in the 
following 17 cities: 



Milwaukee, Wis. 
Newark, N. J. 
Uimteapolis, Minn. 
New Haven, Conn. 
Fall River, Mass. 
Grand Rapids, Mich. 
New BedfOTd, Mass. 
Wilmington, Del. 
East St. Louis, III. 



Brockton, Mass. 
Haverhill, Mass. 
Salem, Mass. 
Augusta, Ga. 
Newton, Mass. 
Fitchburg, Haas. 
Everett, Mass. 
Manchester, N. H. 



By an independent authority other than the health 
department, in the 6 cities of the following list, in which 
the name of the authority in chaise is shown after each 
city: 

Worceflter, Mass. (overaeer of the poor). 

Trenton, N.J. (departmentof garbage and ashes). 

Houston, Tex. (garbage department). 

Kansas City, Kans. (police department). 

Hatrisburg, Pa. (commissioner of council). 

Taunton, Mass. (poor department). 

By the street-cleaning department, in 3 cities: 
Baltimore, Md., Washington, D. C, and Richmond, Va. 

By the street-cleaning and sanitary department, in 
San Antonio, Tex. 

By the sanitary department, in Montgomery, Ala. 

In most of the 17 cities in which the health depart- 
ment and some other depbrtment had joint control of 
refuse disposal, the health department's supervision 
extended only to the collection and disposal of garbage; 
the other department, in many cases the street depart- 
ment, collected and disposed of the ashea and rubbish. 
Such was the case in Milwaukee, Wis.; New Bedford, 
Mass.; Wilmii^ton, Del.; East St. Louis, HL; Salem, 
Newton, Fltchbuig, and Everett, Mass.; and probably 
in other cities. 

In several cities refuse disposal was in chuge of the 
poor department. Where such was the case, garbage 
was usually collected and fed to hogs kept on the city 
poor farm. This was done in Brockton, Worcester, 
and Taunton, Mass. 

From the foregoing it can be seen that the most com- 
mon practice of our American cities is to place the 
cleaning of streets and the layii^ of dust therein under 
the control of the highway deparbnent or under a 
board of public works or other body exercising control 
over sewers and highways, while the work of refuse 
collection is divided more or less evenly among the 
highway and other departmente. 
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CHAEACTER AND IMPORTANCE OF SEWER SERVICE. 



The sewer service and Census investigations rdat- 
{■Rg thereto. — In this report the Bureau of the Census 
usee the designation the sewer service in referring to 
that branch or subdivbion of municipal governmental 
service which relates to the care and maintenance of 
sewets and the disposal of sewage. The investigation 
relating to this governmental service, the results of 
which are presented in this report, is a continuation in 
a somewhat expanded form of similar investigations 
made for the years 1903, 1905, and 1907. Because 
of the known imperfection of the physical and financial 
records of many cities, the investigation was confined 
to a small number of inquiries; and yet considerable 
difficulty was experienced in securing the information 
which the Bureau of the Census endeavored to collect. 
The numerous inconstBtencieB in the comparative 
figures presented result from the incompleteness or 
inaccuracy of the data secured. 

Sewerage proUems and puUie health, — Until a com- 
paratively recent date, the problem of sewage disposal, 
apart from and in addition to that of the construction 



of sewer systems, was of little moment. The small 
volume of sewage produced by the isolated and com- 
paratively small cities could be discharged into streams 
without giving rise to serious results. But with the 
increase in the number and population of cities obtain- 
ing their water supply from rivers, lakes, and streams, 
the problem of the disposal of sewage has become one 
of great and growing importance and one extremely 
difficult of satisfactoiy solution, being in its relation 
to the health of cities second only to the problem of 
the municipal water supply. Pollution of rivers by 
sewage is a potent cause of typhoid fever, cholera, 
and other diseases in cities using such streams as a 
source of water supply. This pollution also givee 
rise to the following lesser evils: (1) It rendera the 
water unfit for use by farm stock; (2) it destroys 
the fish life in streams; (3) in many cases it causes 
nuisances by reason of the deposit of putreec^it 
matter along the banks and on bars of such riven; 
and (4) it lessens the value of property for residential 
purposes. 



SEWEK SERVICE ACCOUNTS, RECORDS, AND REPORTS. 



Inadequacy of records relating to sewers and the sewer 
aennce. — The lack of completeness and accuracy in the 
physical records of our municipalities has been clearly 
brought out by this investigation. Many cities were 
unable to furnish such physical facts as the number of 
miles of their main and lateral sewers ; other cities had 
no record of the number of manholes or catch basins ; 
a lai^e number could not give the number of house con- 
nections, the mileage of sewers cleaned during the 
year, or the number of miles of sewers that were sub- 
ject to flushing, 

Financial records are scarcely more satisfactory. 
In many cities the sewer department does not attempt 
to record in detail its expenditures. This work is left 
entirely to the auditor of the city, and he, being con- 
cerned principally with keeping a record which will 
prove the fidelity with which he has conducted his 
office, does not keep accounts in such a way as to per- 
mit their correlation with the physical or general sta^- 
tistics of the other departments. 

Scheme of accounts. — In a number of cities recog- 
nition of the importance of the subject has led those in 
charge of the sewer departments to install and keep 
correlated financial and general records designed to 
assist in determining the administrative efficiency and 
economy of the department. Similar records should 
(18) 



be kept in all cities. To be of the greatest service, these 
records should be as nearly uniform as practicable for 
the different cities, and should be so designed that they 
will provide the data for computing the unit coats of 
every service, and lead to the preparation of reports 
which will enable the expenses of one city to be com- 
pared with those of others. 

To assist in the early introduction of such accounts 
and the preparation of such reports, the Bureau of the 
Census here presents a brief outline scheme of accounts 
and a standard form of reporting the financial transac- 
tions of sewer departments. This scheme has been 
prepared in accordance with the general principle 
relating to uniform accounts and reports given on 
pages 14 and 15, and includes the two orders of accounts 
to which were given the names "summary" and 
' ' general.' ' 
AcaiwiU for tzptntet: 

0. General or administrative expensM, 
01-09. General accounts as needed. 
1. Expenses of inspecting, cleaning, and flushing. 

10. Inspecting sewer systam. 

11. Cleaning main sewers. 

12. Cleaning lateral seweis. 

13. Cleaning intercepting sewers. 

14. Cleaning catcli basins. 

15. Othersewercleaning. 

16. Flushing sewers and catch basins. 
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2. Expenses of repairing and rebuilding sewer Byetonu. 

20. Repairing and rebuilding main sewen. 

21. nepairiag and rebuilding lateral eewers. 

22. Repairing and rebuilding intercepting sewera. 

23. Repairing and rebuilding catch basina. 

24. Repairing and rebuilding manholes. 

25. Repairing and rebuilding bouae connections. 

3. Ezpenaee of operating sewage-dispoaal plant. 

30. Operating pumps. 

31. Operating chemical precipitation tanks. 

32. C^mting septic tanis. 

33. Operating settling tanks. 

34. Operating sand filter beds. 
36. Operating contact bede. 

36. Operating percolating, aprinlcling, and trickling filter bede. 

4. Expenses of repairing and rebuilding eewage-diBposal plants. 

40. Repairing and rebuilding pumps. 

41. Repairing and rebuilding chemical precipitation tanks. 

42. Repairing and rebuilding septic tanks. 

43. Repairing and rebuilding settling tanks. 

44. Repairing and rebuilding sand filter beds. 

45. Repairing and rebuilding contact beds. 

46. Repairing and rebuilding percolating, sprinkling, and 

trickling filt«r beds. 
6, 6, 7. Together with subordinate general accounts as needed. 
These accounts are to be used as distribution or incidental 
operating accounts, or tor recording the eipenses of other functional 
activities of the department or office in administrative control of 
sewers and sewage disposal. All such accounts should be given 
significant or descriptive titles, and grouped in accordance with the 
principles elsewhere set forth, and given numbers of one, two, or 
three digits, according to their relative importance or their position 
among the accounts. 
Aeeountifor outUtyt: 

8. Outlays for sewers and sewage-disposal systems. 

80. Equipment of sewer department. 

81. Mainaewers. 

82. Lateral sewers. 

83. Intercepting sewers. 

84. Manholes. 
86. Catch basins. 

86. Pumping stations. 
, 87. Tanks for purification of sewage. 

88. Beds for purification of sewi^. 

89. Other objecta. 
AeeounU/or rtvmua and appropriation: 

9. Summary accounta for revenues and appropriations. 

90-99. (General accountsas needed.) 

Dit^rihution or inciderUal operating accounts. — In 
consequence of the difFerences in the ot^anization of 
t^e sewer department force in different cities and by 
reason of the fact that the work is sometimes done by 
contract and sometimes by hired labor, many variar 
tions must exist in the accounts required by the differ- 
ent cities for providing the data necessary for strictly 
comparable reports. The principal variations of this 
class naturally will be found in the distribution or 
incidental operating accounts, such as those with 
engineering work, stables, repair shops, storehouses, 
city yards, care and repair of carts, wagons, etc. 
These and all similar accounts should be so kept that 
they may be periodically closed into the other accounts 
with expenses and outlays, classified as stated above 
for accounts to 4 and account 8. They should be 
given najnes and numbers as directed above under 
6, 6, and 7. 



Subgeneml acctxunta. — It is both practicable and 
desirable for most cities, especially those with a popu- 
lation exceeding 100,000, in reporting sewer expenses 
and outlays to exhibit their costs in greater detail than 
is indicated above. Thus expenses such as those under 
accounts numbered 11, 12, 13, 21, and 41, and outlays 
under accounts of all numbers may with good results 
be separated into such items as "salaries," "wages," 
"teaming" (namely, work of teamsters with teams), 
"materials," "contract work," et«., or such others as 
may be found of local administrative value or popular 
interest. Subordinate accounts for recording items 
such as these are here called Bubgeneral, and are 
indicated by three-digit numerals, as has previously 
been stated on page 15. Further, if all the accounting 
needs of a given city can not be met by the use of 
accounts numbered with one, two, and three digits, 
others may be employed with four or even five digits, 
as explained on the page mentioned. 

(hUlay accfntnts.-— Outlay accounts should be so kept 
as to show separately the expenditures for the con- 
struction of each class of sewers and for equipment, 
care being taken that all costs of repairs and replace- 
ments are excluded and chained as expenses. Three 
and four digit accounts may be kept subordinate to 
the accounts given, in which to record separately the 
cost of constructing sewers of different sizes and 
materials. 

Revenue and appropriaiion accounts. — The details of 
appropriations vary so much in different cities, and 
the local customs of accom)ting for moneys received 
by sewer departments as compensation for services 
performed are so diverse, that no attempt is here made 
to list the principal ledger accounts of revenues and 
appropriations for the" sewer service. Accounts for 
revenues and appropriations should be given numbers 
from 90 to 99, but these accounts should be organized 
entirely independent of the expense and outlay ac- 
counts, and amounts received for services rendered or 
materials sold by the department should never be 
deducted from the amounts recorded in the general or 
functional expense accounts. If it is desirable to show 
the relation of the revenue derived from services to the 
costs of those services the comparison should be made 
in separate summaries, but not in the accounts set 
forth in the foregoing scheme. 

Aceounis for hoards of public works. — If sewers are 
tmder the adminbtration of a board of public works, 
or a board, conmussion, or o£5cer having charge of 
highways and a number of such governmental services 
as those of street cleaning, dust prevention, and refuse 
disposal, it will be necessary to modify tbe foregoing 
scheme of accounts by making tlie summary account 
shown in the forgoing scheme the general account ef 
the scheme for the board of public works, in which the 
summary accounts are those in which are summed 
up the expenses and outlays of the several branches 
of the service. In such an event the names and num- 
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bers of the Bummary accounts for the expenses of 
the board of public works would be substantially as 
follows: 

0. Adminiatrative expensea of botkrd of public works. 

1. Ezpenaea of Kwer service. 

2. EzpenBea of refiue disposal service. 
S. Expensee of highwa}' service. 



6.|Expenaee of other aervicea as needed. 



If such a system were necessary, the sewer ac- 
counts previoudy given the numbers 0, 1, 2, 3, and 4 
would be numbered 10, 11, 12, 13, and 14. In like 
manner all the present two-digit accounts would be- 
come three-digit accounts by writing the figure (1) 
before the numbers given in the foregoing scheme. 
This last rule would al>ply to the outlay accounts as 
well as to the expense accounts. 

FiTumddl reports hy sewer departments. — With ao- 
coun^ arranged on the uniform basis outlined above, 
it will be easy for cities to prepare reports that are 
strictly comparable as between one year and another, 
and as between different cities. All statements in the 
annual report of expenses, outlays, revenues, and 
appropriations should be net; that is, the total, less 
any amoimts charged, credited, paid, or received in 
error, and later corrected by refund receipts or pay- 
ments. When accounts are on the basis of cash and 
warrant payments, the rule last given calte for a sep- 
arate report of all payments and receipts in error and 
receipts and payments in correction of error. 

Physical records. — No attempt is made in this report 
to give a complete list of the physical records that 
should be kept by offituals of the sewer departments. 
In a general way it may, however, be said that general 
records should be kept of the niunber and services of 



superintendents, clerks, and other office employees, 
as well as of the number and services of all classes of 
sewer department employees. In addition, such physi- 
cal records should be kept as those recording the num- 
ber of stables, repair shops, storehouses, city yards, etc., 
and the number of horses, carts, and wagons of different 
types owned at the beginning of the year, acquired 
during the year, and on hand at the close of the year. 

Records should he maintained of the number of 
miles of the different kinds of sewers in the system at 
the beginning of the year, constructed during the year, 
and in the system at the close of the year, all classified 
according to material of construction, size, shape, etc. 
In the same manner, records should be kept of the 
nxunber of manholes, catch basins, inverted siphons, 
storm water overflows, and all elements of the sewer 
system. 

Becords should be kept of the number of miles of 
sewers subject to flushing, the schedule of flushing, 
the grade of the sewers fludied, the number of auto- 
matic and portable flush tanks, the number of direct 
connections, and, if obtainable, the number of gallons 
of water used for flushing, together with the nmnber 
of stoppages occurring in the sewer system proper, that 
is, in the main and lateral sewers. Becords should be 
kept of the number of catch basms in the syEtem, and 
aW> of the mmiber of such basins cleaned during the 
year, and of the quantity of material removed from 
them. 

All other physical facts that are of value in arriving at 
a correct idea of the efficiency of the sewer department 
should be carefully recorded and reported^ among them 
being the volume of sewage and its composition. The 
last-mentioned information is valuable as showing the 
extent to which manufacturing wastes enter into the 
sewage and make flushing and cleaning difficult. . 
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Sewer systems. — ^Table 1 presents a summary of the 
principal facts relating to sewer systems at the close 
of 1909, together with a statement of the expenses 
for the operation and maintenance of such systems 
during that year. 

The population and area in acres served by the 
systems, as shown in the table, are of necessity in all 
cases estimates. Tliese estimates for some cities are 
much more accurate than for others. In those with 
a compact area and well-developed system, the esti- 
mates are easy to make and practically correct. Such 
is the case in Detroit, Mich. In Minneapolis, Minn., 
on the other hand, only about one-half of the area of 
the city has sewers, and estimates for that city are 
subject to considerable error. 
.I^e mileage shown in Table 1 is that of the main, 
lateral, intercepting, and outfall seweis, and sewers 
from the pumping stations and sewage purification 
works to final outlets, but is exclusive of the mileage 
of house and catch-basin connections. The sewera 



are classified according to character of the waste which 
they are designed to convey, whether sewage only, 
or sewage and storm water, or the two combined; and 
also according to the material of which constructed. 
Other classifications of the sewers would doubtless be 
of value to sewer engineers, such as those into main 
and lateral sewers, and according to size and shape 
of sewers, the former possible classification being per- 
haps the more significant; but so imperfect are the 
physical records of many cities with respect to sewers 
that it was believed to be impossible to obtain for a 
sufficient number of cities reliable information for 
either of the classifications mentioned. Sewers classi- 
fied by character are of three general types, known as 
the sanitary, the combined, and the storm water. 
Sanitary sewers are those designed to carry only 
sewage or house waste, coinbined sewers are those 
designed to carry both sewage and storm or surface 
water, and storm-water sewers are those constructed to 
convey storm or surface water only. 
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Jncrease in eewer mileage: 1907-1909. — In 1907 the 
Bureau of the Census collected statistics on the milei^ 
of sewers of each of these classes in the same 158 
cities as those included in this table. In the following 
comparatiye statement is shown the total reported 
mileage of each of these classes of sewers in these 
cities at the close of the years 1909 and 1907, and the 
percentage of increase of each class : 
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Between the close of 1907 and that of 1909 the 
reported mileage of both sanitary and storm-water 



sewers increased relatively foster than the mileage of 
combined sewers. That greater increase was ooca- 
sioned (1) by several cities providing for the purifica- 
tion of their sewage and building both eanitary and 
storm-water sewers to assist in its economical purifica* 
tion, and (2) by some of the western cities with light 
rainfall constructing only sanitary sewers. 

Attention is here called to a number of striktDg 
differences in the mileage of the three classes of sewers 
as reported tot the Bureau of the Census for the years 
1909 and 1907. The reports for 12 cities showed at 
least 20 miles more of sanitary sewers in 1909 than in 
1907, and for 6 cities showed 20 miles leas of such 
sewers in the latter than in the former years. The 
mileage of the different classes of sewers as reported 
to the Bureau of the Census for these IS cities is given 
in the table which follows, in which the 12 cities first 
referred to above are listed before the other 6. 
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The decrease in the reported mileage of sanitary 
sewers and of all sewers in Fort Worth, Tex., repre- 
sents an error in the figures reported to the Bureau of 
the Census in 1907. The decrease in the reported 
mileage of sanitary sewers shown for other cities and 
the apparent increase shown for some others were 
doubtless due to eiTors in the local classification of 
sewers in 1907. The decreases in the mileage of storm- 
water sewers shown in the comparative statement for 
New Orleans, La., and the corresponding decrease for 
Mon4^mery, Ala., not shown in the statement was 
due to the incorrect reporting in 1907 of some open 
drains as storm-water sewers. These errors in the 
1907 report have been corrected in the present one 
and some progress made toward correct comparative 
figures as between the several cities. But with imper- 
fect local reports it is still probable that this report 
contains a number of minor errors similar to those 
noted above. 



Sewers claaaified by amstruction maUnal.^—Th.e classi- 
fication in Table 1 of sewers according to the material 
of which constructed, is more detailed than in the 
reports of 1903, 1905, and 1907. Each of the classes 
shown in the table for the preceding years included 
two or more of the classes shown in Table 1 of this 
report. Thus the class of "brick" sewers reported for 
1907 included all the "brick" and "brick and stone" 
sewers and some of the "brick and concrete" sewers 
separately reported for 1909. By reason of tfaeee 
changes in classification comparisons of the 19Q9 mile- 
age of the different classes of sewers with that reported 
for 1907 are valueless. 

In the collection of data for the 1909 report but few 
instructions were given to census agents as to the 
classification of sewers according to material of which 
constructed when built of different combinations of 
materials, it being thought safer to allow the city 
engineers to make their own clasufication than to 
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ftttempt to make one for them. Under these circum- 
stanr«3 it is possible that some engineers have reported 
stone sewers with a brick invert as "stone" while 
others have reported the same type of sewer as ' ' brick 
and atone." It is also possible that some city engi- 
neers have reported sewers constructed in part of 
brick and in part of concrete as "brick and con- 
crete," and that others have reported them either as 
"concrete" or "reinforced concrete." But with all 
these possible variations hi engineers^ reports it is 
doubtful if other instructions to the census agents 
would have secured results of greater usefulness or 
correctness. 

A classification of the dififerent kinds of sewers in- 
cluded under the beading "All other" in Table I is 
shown in the following table : 
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In the column headed "Vitrified pipe" is included 
the mileage of all burned clay-pipe sewers, whether 



designated by city engineers as "terra cotta," ''vitri- 
fied pipe," or bearing some other des^ation. Moat 
of the sewers tabulated in the column mentioned are 
less than 24 inches in diameter. Glazed terra-cotta 
or vitrified pipe is ordinarily used for all sewers under 
this size, and also to a considerable extent in the 30 
and 3G inch sizes, where the sewers are laid in wet 
ground and there is danger of infiltration. Cement 
and concrete are also used, but less generally for these 
smaller sewers. 

The sewers reported in the cohimn headed "All 
other" ui tlie foregoing table were of the following 
character in the cities named; Minneapolis and 
St. Paul, Minn., sand-rock tunnels; Los Angeles, CaL, 
and Cambridge, Mass., iron and wood; Jersey City, 
N. J., and Manchester, N. H., steel; Syracuse, N. Y., 
web tile; Lawrence, Mass., concrete mvert, ledge roof; 
AUentown, Pa., stone and concrete; and Pueblo, 
Colo., slag faced with cement pipe. 

Special attention should be called to the sand-rock 
tunnels of Minneapolis and St. Paul. These were 
constructed in a stratum of soft sand rock, and are of 
varying height and width. In Minneajiolia the tun- 
nels are always lined with brick. In St. Paul the 
natural stone usually forms the roof and walls of the 
sewer, though in some jilaces the character of the stone 
requires a brick lining for a short distance. The in- 
vert is always built of brick. 

Manholes. — Manholes, as the name implies, are 
built to allow access to the sewers for the purpose of 
inspection and cleaning. In the case of lateral sewers 
they are generally nearer together than on main sew- 
ers, and their location is governed by the requirements 
of the alignment and grade. For several cities no re- 
port could be obtained of the number of manholes. 
In cities reportuig manholes the number per mile of 
sewers varied from 1.9 for Dallas, Tex., to 56 for 
Joliet, 111. 

Catch basins. — In combined and storm-water sewers 
provision is made for allowing water from the street 
gutters to pass into t!ie sewers. These places in 
the gutters are usually termed inlets, and may be 
provided with gratuigs or coarse screens to keep 
weeds and other largo floating matter from entering 
tlie sewers. Provision is usually made for the water 
before it flows into the sowers to pass through a catch 
basin or pit in which the soil or street dirt in the 
storm water may bo caught and prevented from 
entering the sewers. 'The number of catch basins in 
sucli cases is not necessarily the same as the number 
of inlets, inasmuch as the matter from several inleta 
may flow to the same catch basin. 

In the systems of some cities no catch basins are 
provided, the water flowing directly from the inlet to 
the sewer. Many engineers of to-day hold that in 
sewers with a considerable grade which discharge into 
deep water, the basins are unnecessary, as any mate- 
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rial passing through the inlet grating will be carried 
to the outlet. The sewer system of Minneapolis is 
constructed in accordance vith this theory. For this 
city, howeTcr, and presumably for others, the inleta 
have been reported as catch basins, even though 
there is no baain in which the storm water can settle. 
In Table 1 the number of catch basins reported is 
shown, and also the number per mile of sewers. 

VeniiJation. — In most American cities sewers are 
ventilated through manholes, the covers of which are 
perforated for that purpose. Spme cities in 1909 had 
means of ventilating their sewers other than through 
manholes, or in addition to them. The cities and the 
means employed by them were as follows : 
Ventilating aewen through manbolea and house connections: 

Chicago, 111. 

Cleveland, Ohio. 
■ IxM Angeles, Cal. 

Denver, Colo. 

Synicuae, N. Y. 

Omaha, Nebr. 

Memphis, Tenn. 

Nadiville, Tenn. 

Dallas, Tez.> 

Salt Lake City, Utah. 

Wihnington, Del. 

Springfield, Uaaa.' 

Houston, Tex. 

Binningjuun, Ala. 
Ventilating sewem through numholee and catch basina. 

Washington, D. C. Pueblo, Colo. 

Louisville, Ey. Davenport, Iowa, 

Oakland, Cal. Superior, Wis. 

Camden, N. J. Newton, Mass. 

Oklahoma City, Okla. Aubam, N. Y. 

Saoamento, Cal. 
Ventilating sewers through inlets: 

Evanaville, Ind. 

AUentown, Fa. 



Savannah, Ga. 
Terre Haute, Ind. 
Brockton, Hasi. 
Covington, Ky. 
Little Rock, Ark. 
Havertull, Haas. 
Dubuque, Iowa. 
Montgomery, Ala. 
Charleston, S. C. 
Bay City, Mich. 
Jacksonville, Fla. 
Lincoln, Nebr, 
Fitdibuig, Mass. 



Saginaw, Hich. 
Springfield, IlL 



Ventilating sewers by sundry means: 

San FranciBco, Cal Manholes and ceopools. 

New Orleans, La House connectiona and trap ventilalon. 

OamlKidge, Mais Manholes and airdiaft in elevated part of 

city. 

Bocktord, 111 Uunp holes and manholeo. 

Augusta, Ga Catch basins and bell trap at house. 

Woonaocket, B. I Manholes and curb vents. 

Badne, Wis Catch-basin vents. 

la Crosse, Wis Catch-baain T«nts. 

Inverted siphons and siphons. — In constructing a 
sewer system it is sometimes necessary to carry a 
sewer down one side of and across a valley and up the 
other ude. When this is done there is formed what 
is known as an "inverted siphon," though there is 
in reality notJiing about it involving the principle of 
the siphon. Inverted siphons are very common in 
sewer systems, being reported by 46 of the 158 cities 
included in this report. A few siphons are met with 
in the sewer systems. They are constructed to avoid 



' Alaa catch basins. 



* Also well holes. 



excessive cuttings. An excellent example of a true 
siphon has been constructed in Norfolk, Va. 

StormrwcAer overflows. — In combined sewer systems 
provision is often made at different points in the sys- 
tem for the discharge of the sewer contents into a nat- 
ural stream during a storm. This is accomplished in 
one of three ways, namely, by a so-called leaping weir, 
by an overflow weir, or by a mechanical regulator. 
In the investigation accompanying the collection of 
these statistics no attempt was made to differentiate 
between the different kinds of storm-water overflows, 
and only the total number of such overflows reported 
by the different cities is shown in Table 1. 

Distance from sewer outlet to nearest wateraiorJca in- 
take. — The cities having a population of over 30,000 
which discharge their sewage into rivers above where 
other cities or towns derive their water supply are 
^ven in the statement which foUoira. The figures 
after the name of each city state the number of miles 
between the sewer outlet and the nearest downstream 
waterworks intake : 
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The six cities located on the Great Lakes whidi dis- 
diaige a portion or all of their sewage into those lakes, 
and the distance of each from the sewer outlet to the 
nearest waterworks intake, are as follows : 
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Cost, or replacement value, ^ sewer systems. — Fot aev- 
eral years the Bureau of the Census has endeavored to 
obtain from city officials statements of the replace- 
ment value of their sewer systems. The statements 
thus obtained for 1909 are shown in Table 1 in the 
column with the heading "Cost, or replacement value, 
of system." For some cities the column presents state- 
ments of the original costa of the systems, and for 
others, estimates of their present or replacement value. 
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Statements of the original costs were obtained princi- 
pally from cities which have recently installed sewer 
systems, and as a rule they are the most accurate of 
those shown in the table. 

Sewer statisties of Table S. — ^Table 2 gives an analysis 
according to construction material of the mileage of 
the three different kinds of sewers shown in Table I . 
The analysis by construction material is not given in 
quite so much detail as in Table 1 ; yet it is believed 
that it is as detailed as would be of any practical value 
to engineers. With "brick" sewers are included all 
sewers reported as bdng constructed of "brick," 
"brick and concrete," and "brick and stone." In 
some of these brick and concrete sewers the brick forms 
the invert of the sewer ring; in others, the arch; and in 
the others, the entire lining. In the columns showing 
the mileage of concrete sewers is included the mileage 
of both the plain and the reinforced concrete sewers. 
It will be noted that although most of the mileage of 
all three kinds of sewers was of vitrified pipe, sewers 
constructed of such material formed a larger proportion 
of the total mileage of the sanitary sewers than of 
either of the other kinds, while the proportion of brick 
sewers was lai^est in the combined type. 

Sewers bialt diiring the year. — In Table 3 is shown the 
mileage of each of the three different kinds of sewers 
built during 1909, together with the mileage of each 
kind built by dty employees and that built by con- 
tractors, these two classes being further subdivided 
according to construction material. Thirty-nine caties 
used city employees in the construction of sewers in 
1909. In some of these cities the entire work of con- 
struction was performed by city employees, while in 
others it was performed in part by dtj employees 
and in part by contractors. Most of the sewers built 
by city employees were small vitrified-pipe sewers. 

Meihoda (^financing sewer eonatruction. — In many 
cities the costs of constructing sewers are paid in 
large part by special assessments levied upon the 
property owners directly benefited by the sewers. 
The principle governing this [ffactice ig that as the 
value of the property is increased in consequence of 
the installation of the sewer, the owner of the property 
should pay a proportion of the cost of construction. 
Many cities are divided into sewer districts, and the 
costs of building sewers in such districts are met by 
levies of general property taxes upon all of the property 
of the district. The methods of financing the con- 
struction costs of sewers in the 140 cities trom which 
reports were received were as follows: 

Porilantf.— The cit^ paya one-thitd of the coat bom ita geoeial 
ravenuee. The remoiaing two-thude is paid by the ownen of 
abntti&g property previous to making connection with the 

New HAKFBRntB: 

JVondbeifar. — Oeneml property tax. 



Hassacbdseits : 

AmCoti. — Special aMeanoent ratee for the construction <d 
sanitary sewera are fixed by the boaid of Btieet commisBionen 
according to frontage available, available building space, 
nature and gnde of the land, prior asseesments and lue of the 
land, provided, however, that the rates aaseesed ahall not 
exceed $4 per linear foot of sewer built. Vacant lota are not 
aHsessed, but when developed, an entrance fee, or fee for mak- 
ing connection with the aewer, is collected of 2 cente per square 
foot of land drained up to a depth of 100 feet. 

Wonetter. — Spedalaaseasmentinpart, butwith no fixed rate. 
Avenge is $1 to $1 .25 per front foot on each «de of sewer loca- 

FaU ^v«r.— General property tax. 

Lomell. — One-half of cost paid by city from general revenues, 
and one-half is aseeesed against abutting property. 

Cambridge. — Uniform asseaement rate, irrespective of cost of 
sewers. Twenty-eight cents per front foot and 6.2 mills per 
square foot of area of lot up to a depth of 100 feet; balance, by 
bond Issues. 

ffevi Btt^foni. — Fifty per cent of the total coat, not including 
street intcmections, is assessed against owners of abutting 
property. Method of aaseeBment not reported. 

Springfield. — Special assessment of |25 per tenement on 
ground floor of dwellings. For business blocks one story ia 
height, 1 cent per square foot of area covered by building, 
and for buMuees blocks two or more etoriee in height, 1{ cents 
per square foot of area covered by building. 

LoMrenet. — Special assessment of 6) mills per squars foot to 
a depth of 100 feet from street line. Comer lots are assened 
for only one side. 

SomervilU. — Special assessment based on frontage and area 
of lot not exceeding 100 feet in depth, and at a rata not ex- 
ceeding SO cents per front foot and 6 mills per square foot of area. 

Bolyole. — About two-thirds of cost assessed upon abutting 
property owners, according to frontage and area. Rate, 8 
cents per front foot, plus 6 mills per square foot. 

BrDttton. — Special assessment of 15 cents per front foot and 
3 mills per square foot of property to depth of 126 feet. 

.£fatKrAif{.— Approximately 35 per cent of toal cost assessed 
by municipal council on abutting property at the rate of 20 
cents per front foot and 4 mills per squaro foot of area within 
160 feet of street line. 

5al«in.— BAte, SO cents per front foot on abutting property. 

JVeuton. — Special assessment of 16 cents per front foot and 
6} mills per square foot of area vithin 180 feet of street line. 

FitdAurg. — Fm property within the so-called sewer district 
an assenment is levied of from 51 to 84 cents per front foot, 
according to the cost of the work; outside the limits of the 
sewer district, three-fourths of the cost is levied on abutting 
property. 

Tbunton. — Special assessment of 20 cents per front foot and 
2fy mills per square foot of area, to the depth of 125 feet. 

Everttt. — Special assessment of $1 per linear foot of aewv, 
which covers about One-third the cost of construction. 

CAcIwa. — Three-fourths of the total cost lor new sewers ia 
assessed gainst the adjoining property, the aaeeeement being 
based tm. the area of the lots. The oseessments range from $3 
to 98 per 1,000 square feet. 
Rhods Island: 

Pnvidenee. — Special assessment of 1 cent per square foot of 
areaofpropertyeervod, and 60 cents per front foot. If this does 
not cover expense, the balance is paid from general revenues. 

Pawtueket. — Special asseeamcnt of 25 cents per front foot and 
5 mills per square foot of each lot. 

IFooniKKiet. —Special aBsessntent of 26 cents per front foot 
and 7) mills per square foot of lots to a depth of 120 feet. 
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CoOTJEcncur; 

Bru^port,— Property ownen we asscMed three-fourthB of 
the total cost of construction, the rates of aMeeement musing 
from 20 to SO cents p«r front foot. 

Harlfard. — Abutting property is aBseeeed for the entire co«t 
of Mwer, in proportion to frontage; the average Tat« of asMes- 
ment ie 11.25 per front foot. 

TTaterbury.— Special aaseMment of $1.50 per front foot of 
abutting property. 

Nevi BKfoin. —Special aseesament based on frontt^, and 
varies from (1.25 to tl.7& per front foot. 

New York: 

New York. — Special aaeesament upon abutting property. 

fiu/ofo.— Total co«t levied against property owners on front- 
foot basis, excepting coat of trunk sewera, which is met from 
geneisl fupds of city. 

itodi«((«r.— Entire coet of talentiB aneased against property 
benefited per front foot. Entire coat of trunk sewera aneased 
against aJI property in the sewer district in proportion to 
frontage. 

Syraetue. — Total coat anewed against property benefited. 

AUMny. — Total cost asseased against property benefited. 

TVo^.— Total cost of sewers under 24 inches in diameter is 
assessed against benefited property. One-half of the cost of 
sewers 24 inches and larger is paid by the city, the other half 
by special assessments against benefited property in [Mvportion 
to frontage. 

Yimiert. — Special assessment in proportion to area. 

Utioa. — Sanitary sewers are generally paid for by special 
aaseeement on frontage basis. 

Binghamton. — Special anesment of 80 cents per front foot of 
iwoperty. 

flmvQ.— General property tax. 

Auburn. — Property abutting on line of lateral sewera is 
aasesaed per front foot for entire cost, assessments being payable 
in 10 annual installmenta. Aesewments for trunk aewers are 
apportioned on all properties in district drained. 
New Jkbsby; 

Naearh.— Cost is {vorated on front-foot basis <m property 
benefited by board of estimate and asseAment commisaioaera, 
which has discretionary power to apportion lower rates on 
inoperty already affleesed for aewer on adjoining street. 

Jertey City. — Entire cost aaaeased against abutting property 
on frontage basis. 

Faterton. — Aneannenta made by board of Msessore on front- 
age basis, according to coat of building aewer. Rate deter- 
mined by dividing the total cost of sewer by number of linear 
feet constructed. 

Trenton. — Special aaeenments in accordance with benefits 
derived. 

Conu&n.— Special aasessmraits according to frontage. 

£Iu(i6«(h.— Special aaeannents on property according to 
Vantage. 

Hobokm.—A.hoat |125 per lot, 25 by 100 feet, which includes 



fic^onne.— Assessments made on basis of frontage. 

Panaic. — Special assessment according to benefit derived; 
no fixed rate. 

Wal flbfrotm.— Special asseasment for sewers of about $200 
per lot of 26 feet frontage. 
Pennstltanu: 

JPhUaklpMa. — Property owners pay $1.50 per &ont foot (irre- 
spective of cost of construction) toward the cost of constructing 
sewers in front of their properdee. 

PiUtburgh. — Cost, damage, and expense of coastructing 
sewera asseaaed against properties specially benefited. 

Scnmion.— Total <« portion of cost of sewers assessed against 
property benefited ; no fixed rate of asseasment. 



PsMNSTLTAHiA — Continued . 

AanJin^.— Special assessment based on frontage of property. 

Biix. — Aaeeasmente made against abutting property by pn>- 
rating cost on basis of the ratio of the front-toot measurements 
of property to total length of sewera. 

ffarriifruni'.— Special assesmenta fixed according to cost (rf 
work per block. * 

JoAMtoum.— General property tax, 

Altoona. — Property owners whose estates are benefited are 
aseesaed for tuU cost of sewer, prorated on basis of number of 
linear feet of each estate fronting on line of sewer. 

jlifentoion.— General property tax. 

t/anoasUr. — Entire coat met by assessment on frontage of 
abutting property at |26 for each 33 feet frontage. 

ybri.-^neral property tax. 

J/cBeMport.— Storm or surface water sewers, from council 
appropriations excluoively at city expense . Combined sewers, 
assessment not to exceed fl.60 per front foot. 

CA«tter .—Special assessments on a frontage basis. 

Nea Cattle.— Coet of sewer assessed against abutting property 
on frontage basis. 
Dei^warb: 

IFilminjitim.— Special aaseasment of 50 cents per front foot and 
1 cent per square toot of area of lots which abut on line ot sewer. 
DiOTRtCT OF CoLUKBu: 

WaMngbm. — Special esseesment of (1 per front toot tor houae 
service sewer, payable in three annual installments. 
Virginia: 

S»<*nK)7id.— Special assessment for house connections only. 
Sewera are built at city's expense. An annual a«e«ment of 
10 cents per front toot is levied upon the abutting property. 
This assessment may be commuted by the payment of SI .50 
per front foot. 

JVor/oIi.— General property tax. 
West Vikoinia: 

Wluding.— General property tax. 
South Carolina: 

CharUtton.— General property tax. 
Gborqia: 

Atianta.—Tbe abutting property owners are assessed 70 cents 
per front foot, the city paying the remainder from general 



Savtnnah. — General property tax. 

Augutta. — Special asaeannent of 25 cents per front foot; the 
remainder of cost from general revenue. 
FLOBinA: 

JaekmmvaU.— General property tax. 
Ohio: 

Clnwloruf.— Cost met in large part by special assessments on 
abutting property at a rate not exceeding ?2 per front foot. Any 
excess is borne by city from general taxes. 

Cmcinnati. — Ownera ot abutting property pay 98 per cent ot 
cost ot construction, not exceeding 92 per bont toot, the excesa 
being paid from general treasury, 

Coiumiu*.— The cost ot building sanitary sewera is appor- 
tioned to properties benefited on front-foot basis; that of other 
sewera is met from bond issues. 

Toledo. — Cost of sewera is assessed on abutting property. 
Street interaections are paid tor by city. 

D<^Um. — Storm sewers are paid for from tax levy funds and 
by bond issues; sanitary sewera from special anenmenta on 
property benefited, as apportioned by special committee of 
city council. 

Timngtlotm. — The city pays 2 per cent and the owners <rf 
abutting property 98 per cent of the coat of aewen, aside froin 
inteieectiona, which are paid tor entirely by the city. 

Ahvn. — Aoperty holdera pay 98 per cent ot the coat and the 
city pays 2 per cent of it, tt^ether with the total cost of inter- 
sections. Assesamenta made according to frontage on street. 
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Ohio — Continued . 

Sprina/ieW.— Ninety-eight pet cent of the total cost U paid 
by Bpecial aaseaamenta levied upon abutting property accord- 
ing to frontage. The city pays the remaining 2 per cent of 
coat. 
Indiana; 

Indianapolii. — Total cost assessed upon abutting property, 
according to area benefited. 

EvoTitvilU. — City pays one-third and property owners two- 
thinls of cost of main sewera. Property owners' aharo is paid 
by asseeemente collected by city Cor contractors and owners of 
bonds. Local sewere ore paid tor entirely by aasesements 
levied upon property owners according to area of lot. 

fort ^oyfie. —Total coat of construction ol sewera assessed 
against abutting property. 

Terre Haute. — General property tax. 

iLUHOie: ' 

Chiau/o.—Prapetty benefited is aaseased tor tbe entire cost. 
Rate variable. In business sections the rate is based on area 
of lot, while in the residential section it is based on the front- 
age and depth of lot, comer lots paying one-fifth more than 
inside lots. 

Peorta.— Abutting property is assessed for total cost of sewer' 
construction, according to area of lots benefited. 

E<ut St. Louit. — Total cost of construction aseeesed against 
abutting property on basis of frontt^. 

Springfield. — Eighty per cent of cost is met by special assess- 
ment levied against property directly benefited, and 20 per cent 
is home by the city at large. 

Rod^ord. — Special aaeeesment based on frontage. 
Michiqah: 

Dttroit. — Cost ot trunk sewera and of street intersections of 
lateral sewer paid from general rovenuee; balance is assessed 
against abutting property, according to area served. 

Brand Rapidt. — Cost assessed against property benefited, 
according to are* served, the number of connections made, or 
that can be made in future, and the estimated benefit resulting 
from the sewer. 

SagtTiaui. — Cost of trunk sewera paid by city at laige. Cost 
of lat«ral sewers aesewed against property benefited. 

Bay City. — Cost met by special assessments against property 
benefited, according to area of lots. 

Kdtamaioo. — Forty-five per cent of cost assessed on frontage 
basia against property benefited. 
Wiscoksin: 

ifiltMuiM.— Special assessment not to exceed SO cents per 
front foot on abutting property, a reduction of 33} per cent 
being made on comer lota. City pays for intersections. 

Superior. — Special assessment on property according to 
frontage. Cost for 1909, about $1.25 per front foot. 

AactTU.— Special assessment of 60 cents per front toot against 
property benefited. Balance is paid out of general revenues. 

OtUotA.— Special assessment upon property at tlie rate of 
40 cents per front foot. Balance paid by city. 

La Oo*M. — Special assessment upon property at the rale ot 
80 cents per front foot. All over that paid out of general 



Uinnbbota: 

MinTteopolit. — Special assessment upon property benefited 
at a rate not exceeding fl.50 per front foot. Comer lota of 
more than 100 feet frontage on one side, on which an assess- 
ment has been paid, pay no assessment on a maximum of 66 
feet front when a sewer is laid along the other side of lot. 

St. Paul. — Total coat of sewer, as determined by board of 
public works, is assessed against property benefited, according 
to frontage, provided that the assessment shall not exceed 25 
per cent of the aasewed value ot the entire property benefited. 

Ihihtlh. — By special assessment according to frontage. 



Da Moitut.—Coet of sewer ossesed against abutting and 
adjacent property benefited, on a frontage basis, provided 
that the assessment ahall not exceed 25 per cent of actual value 
of property. 

Sioux City. — Special assessment against property benefited. 
Assessments average about 925 to 130 for a 50-foot lot. 

£>av«nporl.— Special assessment based on area of benefited 
property. 

Dubuque.— Coat of storm sewera is met by general taxation. 
Cost of sanitary sewera is assessed on adjacent property accord- 
ing to frontage. 
MiesouKi: 

St. Low».~-Coel of large outlet and main trunk sewers is 
met from general revenue or from bond issue. Cost of second- 
ary trunk and lateral sewets is met by special assessments 
against property in sewer district in proportion to area of 
property benefited. 

KajitoM Citi/. — Special assessment based on number of square 
feet in the property benefited. 

St. Joseph.-— Cost ot main trunk sewers met from proceeds 
of bond sales by city. All property within boundaries of each 
aewer district {as laid out by city engineer) u assessed for 
lateral sewera constructed therein upon the basis of the num- 
ber of square feet in each piece of property. 

Jopftn.— General taxation for public or trunk sewera. Spe- 
cial assessments against property benefited for lateral sewen. 
Nebraska; 

Omaha. — The entire cost ia assessed against property bene- 
fited, in proportion to frontage. 
Kansas: 

Sarua» City.— Severe constmcted by organized districts, 
and the cost assessed against tlte property benefited, in propw- 
tion to the value of the land exclusive of improvements and 
as determined by special appraisere appointed for the purpose. 

WvJtita. — Property assessed tor entire cost on the basis of 
tlte area of property benefited. 
Kbntbckt: 

LouitviUe. — General property tax. 

.Yewport.— Cost ot sewers met from proceetls of special 
ae nooo roent bonds running 20 yean at 6 per cent interest. One- 
twentieth ot the bonds are retired annually. 
Tbnn ESSEX: 

MempMt. — General property tax. 

Nadivilk. —GeaeiSil property tax. 

Chattanooga. —Qeavnl property tax. 

Knoxville. — Some are built under "abutting property law," 
property ownera paying two-thirds ot the cost exclusive of 
the cost of intersection, which is paid for by city. 
Alabama: 

flirminjrtam.^)ne-haH ot cost assessed against property 
benefited. 

Mobile.— Geaenl property tax. 

Montgomery.— C^xl assessed against abutting property, 
according to frontage. 
Louisiana: 

JVifM Ortoin*.— General property tax. 
Txxas: 

San Antonio. — Sewers in one sewer district are paid for by 
special assessment upon property on frontage basis—fSS per 
lot up to 55 feet frontage. No record tor larger lots. Sewera 
in another district are paid for by the proceeds of special assess- 
ment bonda to be redeemed from the proceeds ot special assess- 
ment levied at the rate of 25 cents per $100 valuation of prop- 
erty within district benefited. 

DalUu. — General property tax. 

fioiubm.— General property tax. 

Fort Worth.— General property tax. 

Qalvetton. — General property tax. 
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Oklahoma: 

Oklahoma Citg.—Cost of all trunk sewen met from bond 
isauea. Cost of lateral and dbtrict sewera asBeased against 
abutting property according to area drained. 
Akeansas: 

LitUt Rock.— City divided into sewer districts. Each dia. 
trict hae an asaeesor and each asBeoBment for aever construction 
ia based on the \-alue of Uie property benefited. 
Montana: 

Butte. — Sanitary aewera paid for by special asBeaament ap- 
portioned on frontage basis. Storm severe paid from bonds 
issued and geaernl city revenue. 
Cou>rado: 

J>«nv(r.— Aaeeeemenl based on area of lot. 
Putblo. — Cost exclusive of sewers at street intersectioDS 
assessed upon abutting property on basis of frontage 
Dtah: 

Salt Lake City. — Special asBesamenta payable in five annual 
installments for construction of lateral Bewera. Main sewers 
paid from general bond issue. 

WABHINOTOti: 

SeattU. — Entire coBt of lateral sewers assessed against abutting 
property. Average rate of assessment $1.75 pet front foot. 
Main aeweis paid for partly by assessment on area drained and 
partly by iaaue of sewer bonda of city. 

Spokane, — One-half of coat of aewers met from tax levies in 
Ibe local improvement district in which the sewer is built, 
and one-half aseeeBed against the property fronting upon the 
street in which the sewer is built, on a front-foot basis. Rate of 
assessment varies with the size of the sewer, 

Tacoma. — Sanitary sewers paid for by special asBesBmenls 
levied in local improvement districts. Storm sewera paid for 
from issues of general city bonds. 
Obboon: 

Portland. — Cost of trunk sewers met from tax levies in sewer 
district in which the sewer is constructed; coot of lateral sewers 
asMBsed against abutting property. 
Cautorkia : 

San PrancUco.— Special aaneasment based on frontage. 

Saavmmto.— Coat of sewers met in part from special assess- 
ment upon abutting property. 

Chargea or Bpecial (usesmnenta for sewer mairUe- 
Jianet. — But few cities collect any special compensa- 
tion from those using their sewers, or levy any special 
assessment for meeting the costs of their operation 
and maintenance. To this general rule there are, 
however, a few exceptions. Brockton, Mass., levies a 
quarterly charge for the maintenance of its sewer 
system of 15 cents per 100 cubic feet of water enter- 
ing the sewer from private establishments; and in 
Taunton, Mass., two-thirds of the cost of operating 
and maintaining the sewers is met from so-called 
sewer rentals or charges, and one-third from general 
taxation. 

Operation and maintenajice of sewer systems. — Table 4 
presents data relating to the employees and expenses 
of the operation and maintenance of sewer sys- 
tems. The table is arranged in two parts, the first 
presenting data for cities in which no city em- 
ployees are ei^aged for any part of the time upon 
construction work, and the second presenting data for 
cities in which some or all of such employees are en- 
gaged for a part of their time upon sewer construction 
work. The taUe gives the aver^ie number of em- 



ployees in the different cities engaged in the operation 
and maintenance of sewer systems, and, for cities 
where statistics are shown in Part I, the average num- 
ber of such employees per 10 miles of sewer and per 
10,000 inhabitants served. The table also shows for 
all cities covered by the report the expenses of opei^ 
ating and maintaining the sewer systems for 1909. 
The table contains no mention of Atlantic City, N, J,, 
or York, Pa., since the sewer system of the former city 
was owned by a private corporation, while that of 
the latterwas not in use in 1909, the city having been 
forbidden by the courts to discharge crude sewage 
into the stream to which the sewers were graded. 

For this investigation no special analytical study of 
the expense of operating and maintaining sewers was 
attempted. The Bureau of the Census collects each 
year from cities having a population of over 30,000 sta- 
tistics of the expense of maintaining different govern- 
mental activities. The payments for expenses shown 
in Table 4 are the amounts of money reported as paid 
for care of sewers and for sewage disposal. The cost of 
pumping and purifying sewage in cities where this is 
practiced oft«n forms a large proportion of the total 
costs of operating tbe sewer systems, and must be 
taken into consideration in any comparison of sewer 
expenditures between city and city. Cities pumping 
or purifying sewage are indicated by footnote to assist 
in the interpretation of the figures of the table. In like 
manner, the fact to which attention has been called on 
page 24 concerning the construction of sewers by em- 
ployees of the city must be considered in comparing 
the number of employees with any other class of data 
presented in the tables. 

The number of employees reported for the different 
cities is the average number employed during the year. 
The rule followed by agents of the Census OfGce in 
computing this average number was to add together 
the number of the different classes of employees 
appearing upon the pay rolls of the city at the middle 
of each month durii^ the year, and to divide the sum 
by 12. Inasmuch as the number of persons engaged 
upon the maintenance of sewers may vary greatly 
from day to day, the results obtained are not, of course, 
strictly accurate, but it is believed that the averages 
obtained are approximately correct. In some cities 
the employees engaged in sewer work are employed for 
a part of the time upon work for some other depart- 
ment. In such cases it is impossible to obtain exact 
statistics as to the avenge number of ilien engaged 
upon either class of work. Wliere this b the case, 
attention has been called to the fact by a footnote 
appended to the table. 

House connwtitww. — ^Table 5 presents statistics of 
house connections, as the pipes are called which con- 
nect the sewer systems with the plumbing of buildings. 
The attempt was made in the investigation, the results 
of which are embodied in this report, to elicit informa- 
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tioQ as to the number of buildings actually connected 
with the sewers, the length of connections, etc.; but 
the investigation developed the fact that many citiee 
in their records and published reports use- the term 
"house connections" as the designation for the 
branches or stems built from the sewers to the curb or 
building line by the city at the time the sewers were 
constructed. For such cities it is doubtless true that 
Table 5 states the number of such stems or branches 
instead of the actual number of connections of build- 
ings with the sewer systems. Where this is known to 
be the case, attention is called to the fact in the table 
by a footnote. 

The column in which are tabulated the numb^ of 
connections at the close of the year illustrates the 
incompleteness in 1909 of the physical records of many 
aties with respect to their sewer systems. Very many 
cities reported only an estimate instead of the actual 
number of house connections, and not even an estimate 
could be obtained for 21 cities. No report was ob- 
tained for Atlantic City, N. J., or York, Pa., for 
reasons stated on p^e 27. 

The figures in the column showing the miles of house 
connections at the close of the year are in nearly all 
cases estimates based upon the number of such 
connections multiplied by their estimated avenge 
length. The length in miles reported is in many cases 
only the aggregate Iraigth of the connections from the 
sewer to the curb line or the building line, while for 
Covington, Ky., and perhaps a few other cities, it is the 
distance from the curb line to the house. 

All but 19 cities had records of or estimated the 
number of house connections that were made during 
the year. In many cities no house connections are 
made, except by permit granted by the city, and where 
this is the case the number made was definitely 
reported. 

In most cities house connections from the street 
sewer to the cellar wall were madcby Hcensed plumb- 
ers, drain layers, or sewer tappers, but ia the 12 fol- 
lowing cities city employees made the connections: 



New Oileana, Ia. 
Louuville, Ey. 
Toledo, Ohio. 
Syncuee, N. Y. 
Memphis, Tenn. 
New Bedford, Uue. 



Brockton, Mara. 
JackscHiville, Fla. 
Saginaw, Uich. 
Rockford, lU. 
Nexrton, Mass. 
Tatmbm, Man. 



Contractors with the city made the connections in 
the IS following cities: 



Cleveland, Ohio. 
Ban Fiancisco, Cal. 
Los Angeles, C»l, 
Indianapolis, Ind. 
Grand Rapids, Mich. 
Lowell, Maw. 
Bridgeport, Conn. 
Spokane, Wuh. 
Erie, Pa. 



Pecna,lU. 
East St. Louis, 111. 
Holyoke, Haaa. 
New Btitain, Conn. 
Superior, Wis. 
Fitchbuig, Man. 
Radne, Wis. 
JoUet, 111. 
Everett, Man. 



Id Wilmington, Del., and Springfield, Mass., city 
employees made the connections from the mun to the 
curb, and Ucensed plumbers from the curb to the 
bouse; contractors with the city made the connections 
from the main to the curb in Binghamton, N. Y., 
Hartford, Conn., and Springfield, Ohio, and Hcensed 
plumbers from the curb to the house; both con- 
tractors and Ucensed plumbers made connections in 
Chic^o, m., St. Louis, Mo., and Wilkea-Barre, Pa.; 
and both city employees and contractors made con- 
nections in Richmond and Norfolk, Va. No informa- 
tion was secured with reference to this subject for 
Milwaukee, Osbkosh, and La Crosse, Wis. 

Connections were made at the expense of the city in 
New Orleans, La., Indianapolis, Ind., Memphis, Tenn., 
and Erie, Pa. The city bore the expense of making 
connections from the main curb, and property owners 
from the curb to the house in the 6 following cities: 
Saginaw, Mich. 
Binghamton, N. Y. 



Wilmington, Del. 
Springfield, Mass. 



Norfolk, Va. 



Springfield, Ohio. 



There was no record as to the distribution of this 
expense for Toledo, Ohio, and Schenectady, N. Y. In 
all cities other than those mentioned above the ex- 
pense of making the connections was borne by the 
property owners. 

For some cities the size of the pipe from the sewers 
to the curb was laiger than that from the cm-b to the 
cellar wall. 

Fhiahing of atwera. — ^The information that was ob- 
tained relating to the flushing of sewers is given in 
Table 6. From that table it can be seen that nearly 
every city flushed it» sewers to a greater or lees extent 
in order to keep them free from matter that might 
otherwise accumulate and cause stoppages. Some 
cities empJoy flushing so extensively that practically 
no cleaning is required ; other cities flush sewers only 
when they have become partially dogged; and still 
others flush only in the case of actual stoppages, the 
stoppage being flrst removed. The last method is 
foUowed in Wheeling, W. Va. 

Afl methods for the flushing of sewers call for the 
creation of a head of water. . This head is most com- 
monly secured by introducing considerable quantities 
of water into the sewers, either through the manholes 
or catch basins. 

The most common method of flushing through the 
manholes or catch basins is by means of a hose a1^ 
tached to a Are or street-sprinkling hydrant. Some 
cities, however, instead of the hose employ an iron 
pipe running directly from a water maia to the man* 
bole, catch basin, or to a cistern so arranged that the 
sewer is flushed by turning a faucet. This method is 
called a "direct connection," and the number of such 
connections is shown in the table. 

Another method is by means of automatic flush 
tanks, which are usually situated in manholes or oatoh 
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basins, at or near the head of lateral sewers, aad cause a 
small stream of water to flow coDtinuously into the tank. 
Flush tanks of one tjrpe are so pivoted that when they 
become full of water they tip over automatically, dis- 
charge their contents, and swing back into poution to be 
filled again ; those of another type, filled in substantially 
the same way, dischaige by siphonic action, the size of 
the stream which supplies the tank and the frequency 
of the flush being regulated by a valve in the pipe. 

Other citiea employ portable tanks, either alone or 
in addition to automatic ones. They are simply tanks 
placed upon wagon trucks, filled with water, hauled to 
the point of & sewer where flushing ia desired, and tilted 
so that thdr contents are suddenly discharged into the 
manhole or catch basin. 

In a few cities flushing is accomplished in certain 
portions of the sewer system by diverting water from 
natural streams into t^e sewers, and in the case of 
sanitary sewers by occasionally aUowing storm water 
to enter them. 

The milef^ of sewers flushed, as shown in Table 6, 
was obtained in each case by multiplying the number 
of miles subject to flushing 1^ the number of times 
flushed. When the data for such computation was not 
of record, estimates were secured where practicable. 
Such estimates as were made 1^ the different cities are 
shown in the table. 

CUaniJig of sewert. — ^Table 6 shows the number of 
stoppages in the main and lateral seweis t^t were 
brought to the attention of city officials, the number of 
miles cleaned during the year, the met^d of cleaning, 
and the cost of cleaning per mile. The number of 
miles of sewers cleaned is the gross number of miles 
cleaned once, or' the milei^ that was cleaned on a 
unit basis. It will be noticed that a number of cities 
reported no cleaning aside from that accomplished by 
Pushing. For several of these stoppages were reported, 
and it is probable that these stoppages were removed 
and the sewera afterwards flushed, no further cleaning 
being required. The amount of cleaning, as well as 
flushing, necessarily depends largely upon the char- 
acter of the manufacturing waste entering the sewers 
and upon the grade of the system; for example, the 
sewers of Duluth, Afinn., which have a hi^ gradient, 
require practically no cleaning. 

Cleaning of eateh baaina. — The catch basins tabu- 
lated in Table 6 are sometimes caUed "storm-water 
receiving basins." They are generally considered an 
integral pfu*t of the sewer system, and the cleaning of 



them is properly considered in connection with the 
cleaning of sewers. In most instances they are con- 
structed with a sump and perform the function of the 
gravel catchment b^ins of some systems in arresting 
the sand and dirt carried by the surface water as it 
comes from the street. 

In Table 6 are shown the total number of catch 
basins, the numbv cleaned during the year, the cubic 
yards of silt removed per baon per cleaning, and the 
number of specially constructed wagons used by the 
city in the removal of the silt. The niunber of cubic 
yards of cleanings removed, as shown by the table, rep- 
resents the aver^ie quantity of material taken from 
each catch basin at each cleaning. The number of 
catch basins cleaned was not reported for several 
cities, and none were cleaned in Minneapolis, Minn., 
since the basins in that city are constructed without a 
sump, so that everything that is washed into the catch 
basin, with the exception of sticks and latge objects, 
goes directly into the sewers. 

Volume of sewage. — In the present investigation an 
attempt was made to obtain from the city officials in 
charge of sewers reports of the volume of sewage dis- 
charged. The results obtained and summarized in 
Table 7 show that only a few cities measure that 
volume, and hence the only statements to be obtained 
for most cities were estimates. Cities that pump or 
purify their sewage and those that make either weir or 
some other measurements of its flow are able to pro- 
vide and have made fairly accurate statements of the 
dischaige of their sewers, while for the large majority 
of citiee whose statements were based on water c<m< 
sumption the figures given are lees accurate. 

The columns showing the dischaige are headed 
"Average," "Maximum," and "Minimum." The 
capacity of tbe sewers was sometimes reported as th^ 
maximum dischaige. In otbw cities, especially where 
the sewage was pumped, the maximum quantity 
pumped during any given day was reported as the 
maximum quantity discharged. 

Included in the total volume of sewage is of course 
that of the factory wastes that enter the sewers, 
which in some citiee is very much greater than in 
others. 

Most cities would make no estimate of the quantity 
of factory wastes altering the sewers. The cities mak- 
ing such estimates and the character and quantities of 
the wastes entering the sewers are shown in the state- 
ment following. 
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The average per capita discharge of sewage per day 
for all of the 23 cities for which statistics are presented 
in the foregoing statement was 164 gallons. This in- 
cludes, of course, manufacturing wastes and rain 
water, so that the per capita production of house waste 
was much less than this. 

Pumping of sewage. — In Table S is presented a list 
of all the cities reporting the pumping of sewage or 
the pumping of water to assist in the final disposal of 
sewage during 1909. The cost of pumping in these 
cities is included with the payments of expenses for 
sewers shown in Table 1 , and serves to explain in part 
the high cost of operation and maintenance per mile 
of sewers for certain cities. Only 33 of the 158 cities 
canvassed in this investigation used pumps in connec- 
tion with the operation of their sewer systems or with 
the disposal of their sewage, during the year, and tlie 
pumping reported for Milwaukee, Wis., was not of the 
sewage itself, but of water from Lake Mich^an to flush 
out the river into which the sewers empty. Of the 24 
cities reporting both the quantity of- sewage and the 
sewage pumped, only 12 report«d the pumpage of 
more than 50 per cent of the sewage. 

The pumps in Lynn,' Mass., are operated only at 
high tide. Those in Grand Rapids, Mich., are operated 
only in case of high water in tlie Grand River. Tliose 
in Saginaw, Mich., are designe<l for use only in case of 
heavy rainfall or when the river is high. 



Before pumping, sewage is usually passed through 
coarse screens to remove floating objects that might 
otherwise clog the pumps, and more rarely sand 
catchers or grit chambers are provided. Below is a 
statement of the reported apparatus employed bj a 
number of cities for freeing the sewage from matter 
that might be injurious to the pumps. 
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The other cities in which sewage was pumped re- 
ported definitely that it was subjected to no prelim- 
inary process prior to pumping, although in several of 
them the sewage was passed from the sewers into re- 
ceiving tanks, in which more or less settling took place 
before pumping. 

The table shows the daily capacity of the pumps, the 
average static head (that is, the height to which the 
sewage was raised by means of the pumps), and the 
kinds of power used. 
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Under the lieuding "Pumping station expenses for 
year" are shown the total expenses anJ the expenses 
per million gallons of raising sewage one foot. The 
costs as given do not include any allowance for interest 
on the cost of the station, or for depreciation. 

Sewage purifi-ccUion systeTii^. — The statistics of Table 
9 relate to the systems of sewage purification that had 
been installed prior to the close of the year 1909. The 
importance of these statistics arises from tlie fact that 
with the increase in the number and population of 
cities during the last few decades, the problem of sew- 
age disposal has become one of the most important of 
all municipal problems. Manj- cities and towns, espe- 
cially in the eastern portion of tlie United States, have 
been compelled to purify their sewage to a greater 
or less degree. Of the 158 cities comprehended in 
this report, 19 were reported as operating sewage- 
purification plants. Of these only 6 were reported as 
purifying the whole of their sewage ; although 2 others, 
Providence, K, I., and Worcester, Mass., purified prac- 
tically all of it, or 97,3 and 99.5 per cent, respectively. 

At the close of the year 1909 sewage purification 
plants were under process of construction in Baltimore. 
Md., and Waterbury, Conn.; Auburn, N. V,, was 
engaged in extending its system; plans for a sewage 
disposal plant were under way in McKeesport, Pa.; 
and the board of public works of. Philadelphia, Pa., 
was making a preliminary investigation with a view to 
the purification of the sewage of that city. 

Table 9 has been designed to present statistics of the 
aewage purification systems in use at the close of the 
yeai' 1909. Statistics with regard to the treatment of 
the sewage in tanks and beds are given in detail in 
Tables 10 and 11. 

The figm"e3 showing the quantities of sewage treatetl 
daily and the percentage that those quantities form of 
the total quantity of sewage are in most cases esti- 
mates and only roughly approximate the actual facts. 
In general, the sewage of combined systems is not 
pureed. To this general statement there are a few 
exceptions. Tlie cities witli such systems which 
purify sewage usually purify all the contents of their 
sewers except in times of lieavy rains, where a con- 
siderable portion of the resulting heavy total flow 
generally goes out through storm overflows and con- 
sequently is not purified. 

The degree of purification secured at the different 
plants varies witli local conditions. Where a high 
degree of purification is secured tliere generally is a 
preUmUiary, a main, and a finishing process. If a low 
degree of purification is all that is secured, the process 
which at another place might be preliminary is the 
main or sole process. The simplest form of purifica- 
tion is the removal of grosser forms of suspended 
matter by coarse screening. Next to this comes puri- 
fication by sedimentation, which is secured by the use 
of small grit cliambcrs to remove sand and gravel, or of 



large settling tanks to remove other suspended matter. 
The main purification process in a complex system 
requires some kind of filtration, or, as in Europe, the 
application of the sewage to the land in sewage farm- 
ing. Finishing processes may include secondary 
settling tanks, secondary filters, or disinfection by a 
germicide. The processes mentioned, as well as varia^ 
tions of them, may be combined in different ways, or 
almost any one of them used singly, to meet the vary- 
ing local requirements, 

Scvxuie purification in tanks. — The purification of 
sewage in tanks, the statistics of which are presented 
in Table 10. is generally only one step in the process of 
sewage purification. The purification of sewage in 
tanks results primarily from the action of gravity in 
depositing the suspended matter of the sewage. In 
plain settling or sedimentation tanks all the purifica^ 
tion secured results from gravity alone. In chemical 
precipitation tanks purification is secured by the com- 
bined action of gravity and the use of some chemical 
which produces a flocculent precipitant. The sludge, 
or solid or semisolid matter, which is produced in either 
plain settling or chemical precipitation tanks, is not 
easy to dispose of. Septic tanks are employed to 
lessen the bulk of the sludge through the putrefactive 
or reducing action of anaerobic bacteria. Septic tanks 
are simply modified forms of plain settling tanks, the 
modification consisting chiefly of provisions for retain- 
mg the sludge at the bottom of the tank until it can 
be partly liquefied and gasified, and of holding back 
the mat or scum, consisting of finely divided floating 
matter. 

Chemical precipitation tanks were reported by only 
tln-ee cities, but of the total 74 tanks reported 42 were 
of this type, and a much larger quantity of sewage was 
purified by them than by the septic and settling tanks 
combined. 

Average detention penod. — The average detention 
period for several cities is very short, but the figures 
reported are shown in the table. The average deten- 
tion period for the chemical precipitation tanks ia 
Brooklyn Borough of New York City and in New 
Britain, Conn., was reported as from about 40 to 60 
minutes. This ia an unusually short time, and would 
seem to indicate that the tanks were much overworked. 

Sludge produced. — Few cities, apparently, wore able 
to make un accurate estimate of the amount of sludge 
produced per million gallons of sewage treated. The 
report for Brooklyn Borough, New York City, and 
Providence, R. I., was for liquid sludge; for the other 
cities the report secured by the Bureau of the Census 
did not indicate whether the sludge was fluid or dried. 

Disposition of slvdge.^ln the Borough of Brooklyn, 
N. Y.. sludge was liumped on land; in the Borough 
of Queens, at the Far Rockawoy and Jiunaica plants, 
it was discharged on the surface of low ground 
around the plants and allowed to accumulate, a small 
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portion being occasionally carted away by farmers; 
at the Newtown plant it was run out to beds of 
coal placed over steam pipes, and after a period of 
drying was burned under the boiler; in Providence, 
K. I., it was pressed into cakes and dumped 15 miles 
out to sea; in Worcester, Mass., it was pressed into 
cakes and hauled to dumps, fi'om which about 30 per 
cent was carted away by farmers; in Reading, Pa., it 
waa transported to lagoons and allowed to diy; in 
Pawtucket, R. I., it was buried; in Canton, Ohio, and 
New Britain, Conn., it was pumped on to adjacent 
land, permitted to dry, and used by farmers for fer- 
tilizer; and in Little Rock, Ark., it was flushed into 
Fourche Bayou; in Columbus, Ohio, and Omaha, 
Nobr., it was reported as being dumped into water. 

Oiemicah used in the ■purification of sewage in chfm- 
ical precipitaiion tanks. — The chemicals used per 
1,000,000 gallons of sewage treated in the chemical 
precipitation tanks of Queens Borough, New York City, 
were 1 barrel of lime and 10 pounds of chloride of 
iron. The sludge produced by each million gallons of 
sewage was treated with chlorine gas, which was gen- 
erated by the mixture of 2.7 pounds of black oxide of 
manganese, 6.2 pounds of sulphuric acid, and 3.7 
pounds of common salt. The chemical precipitation 
tanks of Brooklyn Borough, New York City, used 
2.7 pounds of black oxide of manganese, 200 pounds 
of lime, 6.2 pounds of sulphuric acid, and 3.7 pounds 
of common salt, to each million gallons of sewage 
treated. The use of chloride of iron was not reported 
tor the tanks of this borough. In Providence, R. I., 
and Worcester, Mass., the chemicals used per million 
gallons treated in the tanks were 700 and 935 pounds 
of lime, respectively. 

Cost of precipitation tar^a. — An attempt was made to 
ascertain the cost of constructing the tanks, but for 
several cities no report could be obtained of the cost of 
the tanks apart from the cost of the filter beds or of 
the pumping stations used in connection with sewage 
puriJfication. Where the information could be obtained 
for the tanks separately it is shown in the table. 

Sewage ptirifi^cation in Jilters.—The statistics of sew- 
age purification by filters or filter be<ls are presented 
in Table II. FUters for the purification of sewage are 
of three general kinds: The sand filter, the contact bed, 
and the sprinkling or percolating filter. The kind most 
commonly used is the sand filter, which is a bed of 
sand through which the sewage sinks, the efSuent 
being carried away by tile pipes which underlie the 
bed. These filters render sewage innocuous in two 
ways: They strain it, thus removing suspended solids, 
and they bring about oxidation of putrescible material 
through bacterial action. There are two ty]>es of sand 
filter, the constant and the intermittent. 

The contact bed is a tank which is filled with stone 
or coke. Tlie sewage is pumiwd into the tank, filling 
the interBtices between the stone, and coming into 



contact with anaerobic bacteria which have found 
lodgment there. After being thus subjected to bac- 
terial action for a period usually of several hours, the 
sewage is slowly drained off and the bed is given a 
period of rest before being filled again. In filters of 
tliis type the purification is almost entirely that of 
o.Yidation resulting from bacterial action, as very little 
suspended matter is strained out and retained in the 
filter. 

The sprinkling or percolating filter resembles the 
contact bed in its construction and in the principle 
governing its action. It differs from it, however, in 
that the sewage ib< not confined upon the bed, hut is 
sprinkled over the surface, trickles or percolates down 
through it, and is purified by the bacteria adhering to 
the stone, as in the case of the contact bed. 

All other kindsof filters used aresimply modifications 
of the three described above, and depend for their 
efficiency upon the same principles. 

Of the three types of filter described, the sand filter 
13 usually the most effective. It is, however, slow in 
action and it is owing to this defect that the other types 
are coming into use. 

Beds or filters were used in the year 1909 in the pro- 
cess of sewage purification in 13 of the 158 cities cov- 
ered by this report. Sand filters were reported by 10 
cities, sprinkling filters by 2 cities, and contact filters 
by 1. As shown by Table 9, the sewage in most of 
these cities received some preliminary treatment 
before reaching the filters. No preliminary treats 
ment of sewage prior to its discharge on to the sand 
filters was reported for Akron, Ohio, and Altoona, Pa. 
In Des Moines, Iowa, the sewage was previously treated 
in septic tanks; in Houston, Tex., Brockton, Mass., 
and Woonsocket, R. I., it was screened; in New York, 
N. Y., it was screened, passed through grit chambers, 
and treated in chemical precipitation and settling 
tanks; in Worcester, Mass., the treatment was the 
same as in New York, with an additional treatment in 
the septic tanks; in Pawtucket, R. I., and New 
Britain, Conn., it was screened and settled; in Read- 
ing, Pa., screened and settled; in Columbus, Ohio, 
screened, settled, and treated before being applied to 
the sprinkling filters; and in Auburn, N. Y., screened, 
passed through grit chambers, and treated in septic 
tanks before being applied to the contact bed. 

In New Britain, Conn., during most of the year the 
only preliminary treatment the sewage received was 
screening. Toward the end of the year for which 
these statistics were obtained the settling tanks shown 
in the table for that city were installed, and their 
operation has resulted in materially reducing the ex- 
pense of caring for the filters, since much of the sludge 
from the sewage which formerly clogged the filters is 
now removed by means of the tanks. 

In the columns under the heading "Dosing" are 
shown the number of hours during which the sewage 
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flowed upon the filters during each period of charging, 
and the number of times per month that the filters 
were used. In New York, N. Y., and Houston, Tex., 
the filters are constructed in such a way that the sewage 
flows upon them continuously, except whoi turned off 
in order to rake or renew the filtering material. In 
Des Moines, Iowa, and Akron, Ohio, they were used 
alternately, the sewage flowing over one filter in the 
first-named city for 10 hours, and then over the other 
for an equal length of time; and in the second city, 
over each bed alternately for 2 hours. In Woonsocket, 
R. I., the sewage was pumped from a receiving well, 
when fufl, to the sand filter beds. It took about 6 
hours of pumping to fill one filter, and on an averse 
each was filled every fifth day. 

Reports showing the percent^e of the suspended 
solids removed were obtained for only a portion of the 
cities. 

The expenses of the operation of the beds were 
reported for nearly aU cities, and great differences are 
shown as to the cost per million gallons of sewage 
treated and per acre of filters. The cost per million 
gallons treated is undoubtedly a more nearly just unit 
of comparison for determining relative efficiency than 
that per acre of filters. 

MiseeUaneoua inforTnation relaiing to sewage dia- 
po»al. — ^The reports of individual cities relative to 
sewage disposal contain interesting information which 
is not appropriate for tabular treatment. The more 
valuable of this is given in the following paragraphs: 

Ntw Tort, JV. 1"., Brooklyn Borough.— Then are four dispoad 
pktiila in this borougb — (1) Twenty-dxth Ward Disposal Works, 
(2) Station 2, Coney laland Dispoaal Worke, (3) Station 3, Coney 
island Disposal Works, and (4) Sheepshead Bay Disposal Works. 
The aewage flows by gravity to these plants. A portion, but not all, 
of the sewage of the borough is purified and pumped into bays. 

New York, N. Y"., Qvtem Borough. — There are three sewage dia- 
pcoil plants in Queens Borough, one at Far Rockaway, one at 
Jamaica, and one at Newtown. Those at the first two places are 
chemical precipitation planta, while that at Newtown employs sedi- 
mentation tanks and sand filtration. At the Jamaica plant the sew- 
age is not pumped. The capacity of the plant is 3,HO,000 gallons 
per day. At the Far Rockaway plant all the sewage is pumped 
from the receiving well to purification basins; the capacity of this 
plant is 1,500,000 gallons per day. At the Newtown plant all the 
sewage is pnmped from the receiving well \o the sedimentation 
tanks and again from the eedimenbktion tanks to the filter beds. 
The capacity of this plant is 1,000,000 gallons per day. 

Promdentt, R. I. — Before being pumped, the sewage passes 
tfarougfa a small settling basin or grit chamber, and then is screened. 
The screens are one-half inch in mesh and slightly inclined . Afler 
screening, the sewage is pumped into tlie precipitation tanks. He 
effluent from these is discharged into Providence River at Field's 
Point under 36 feet of water. 

St. Paul, Minn. — The sewage disposal plant in St. I^ul purifies 
sewage from only about 36 acres. There are 55 house connections 
on the system, and the total sewage purified is less than 1 per cent 
of the total quantity of the city sewage. 

Portland, Ortg.—lhv sewage purified is from only a small portion 
of the city, and the plant consists of only two small and cheaply 
built septic tanks, into which the sewage flows continuously. 
These l^iks are only tompomry affairs. The effluent from tliem 
flows into a small stream that is tributary to the Willamette River. 
82776'— 13 3 



CohLwbvt, Ohio. — In the sewage disposal plant these are four 
primary septic tanks and two secondary septic tanks. The sewage, 
after being screened, flows through either one or more of the primary 
tanks and tlut>ugh one or both of the secondary tanks. From the 
secondary tanks the sewage passee to the percolating GlteiB, from 
which it passes through two settling basins and thence to the river. 
It is not possible to by-pass the sewage around the septic tanks, but 
it is possible to by-paas the effluent from the sprinkling filters around 
the settling basins. The period of detention of the sewage in the 
septic tanks and settling baains is governed by the number of unite 
in service at that time, and volume of sewage which is being treated, 
and varies from 6} to 16 hours. The 6} hours detention is secured 
when one primary and one secondary tank are in service; and the 
longest period is secured when all four primary and both secondary 
tanks are in use. Any combination of the primary and secondary 
tanks is possible. The average period of detention as the plant Is 
ordinarily operated is as follows: 

Primary tank 1.2 hours. 

Secondary tank S. 7 hours. 

Final settling baaiu 3. 2 hours. 

The above data are based on the treatment during the summer of 
15,000,000 gallons per day in one primary septic tank, one secondary 
septic tank, and one final settling basin. 

Worrxtter, Mat!. — A total of 16 tanks was reported for this city, 
14 were chemical precipitation tanks, and 2 (1 a settling tank and 1 
a septic tank) were for experimental purpoeee. The city has ex- 
perimented with contact beds and percolating filters, but theea 
were not in operation at the close of 1909. The average number of 
gallonsof sewage treated daily was 14,368,000, of which 10,100,000 
galtons was treated in chemical precipitation tanks, and 4,268,000 
on sand filter beds. The sewage that was treated on the beds did 
not pass through the tanks, 

Reading, Pa.— The sewage is first passed through what is called a 
segregator, which consists of a screen having 40 meehee to the inch. 
It then passee in succession through settling tanks, sprinkling filters, 
and final settling tanks, after which it flows over a weir into the 
Schuylkill River. 

Da Moina, /oira.— The effluent from one of the septic tanks is 
discharged into a small creek leading to the Des Moines River, 
about one-half mile up stream from the Dee Moines city waterworks 
intake. 

Brockton, Mau. — Before being pumped, the sewage flows into a 
receiving tank of 600,000 gallons capacity, provided largely for con- 
venience in pumping, from which it is pumped to the purification 
works. More or less of the heavy sohds eettle in the receiving tank. 

Pawttiekel, R. I. — There are two sewer districts in this city; the 
sewage £rom one is discharged into the Blackstone River direct, 
and that from the other purified, the effluent flowing into the 
Moehaesuck lUver, In the process of purification the sewage 
passes through a balf-inch meeh screen before being delivered to 
the settling or sedimentation tanks from which it goes to the filters. 
The tanks are drawn daily and washed clean once a week. The 
quantity of sewage treated on the filter beds was 137,146 gallcois 
daily. The filter beds are soon to be abandoned, and the sewage of 
this district will then be treated at the Providence sewage disposal 

Canion, OJlio.— The Canton (Ohio) plant was one of the early 
chemical precipitation plants of the country, but the use of chem- 
icals has been discontinued, and the tanks are now used only for 
the settling of sewage. Effluent from the tanks flows into Nimis- 
chillen Creek, and the sludge is pumped out onto the adjacent 
land. After it is dried it is carted away by the farmers to be used 
as fertilizer. 

Ifew Brilmn, Conn. — The settling tanks were not installed until 
September, 1909. Their operation has resulted in relieving the 
sand filter beds so that the expense of raking and caring for them 
has been greatly lessened. 

AviniTTi, If. y.— The eewage-disposal plant treats only 3.8 per 
cent of the total sewage of the city. It wm not put into opoatim 
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nntjl near the clone of 1909. The dty is now conotructiiig another 
sewage-diapooal pbmt, and within a ahott time it is expected that 
all of the aanitary aewage of the city will be purified. 

Bemoval of vAght soil. — ^Most writers on city wastes 
include liquid and semiliquid wastes of cities under 
the generic title "sewage," and thus bring the "night 
soil" of the unsewered houses and sections of cities 
into the same class with the waste that is carried off 
by sewers and open drains. This practice has been 
followed by the Bureau of the Census in the present 
report. It is true that from the viewpoint of the 
method of removal the classification is open to objec- 
tions. But & study of the statistics of ni^t soil re- 
moved can best be presented in connection with sta- 
tistics of sewers, since the statistics first mentioned 
are needed to supplement the latter to present a 
complete statement of the means placed a( the dis- 
posal of the citizens, or adopted by them, for removing 
the liquid and semi-Hquid wastes from their houses; 
the statistics of night soil removed having to do with 
the removal of this class of waste in one portion of the 
city, or in a certain class of houses, and the stfttLstics of 
sewers having to do with the removal of the same class 
of waste in the remaining and usually greater portion. 

Removal of night soil may be either at the expense 
of the city or of the householder, and this is the reason 
for the treatment of the subject in the table which 
follows. In the first part of the table are given sta- 



tistics for those cities in which removal is at the ex- 
pense of the city, and in the second for those in which 
it is at the expense of the householder. The table 
indicates that removal in much the laj^r number of 
cities was at the expense and under the private ar- 
rangement of the householder. For convenience of 
comparison between the cities of the same state and 
the same section of the country, the cities have been 
arranged according to their size in the different states 
in both tables, and the states have been arranged 
according to geographic divisions. The figures show- 
ing the population of the cities are of the population 
outside of the area served by the city sewer system. 
The figures showing the number of premises from 
which night soil was removed, and the number of tons 
removed, are in many cases estimates, especially in 
those cities where removal was at the expense of the 
householder. ' In some of the cities of Fart II the 
removal was upon permits issued by the health depart- 
ment of the city; and where this is the case, the num- 
ber reported is sometimes the number of permits 
issued, and not the number of premises ^m which 
removed. 

For many cities no estimate of the quantity in tons 
could be obtained, an estimate of the number of loads 
or barrels or cubic feet being all that was available. 
Wherever possible, these amounts were reduced to 
tons, and appear as such in the table. 
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Part II. -REFUSE-DISPOSAL SERVICE. 



REFUSE AND THE SERVICE FOR ITS COLLECTION AND DISPOSAL. 



Qa»8e9 of aty refuse. — In this report, as in the 
inveetigatioD upon which it is based, the Bureau of the 
Census applies the word refuse aa the generic term for 
all city wastes other than those in a liquid or semi- 
Uquid form, to which are given the names sewage and 
night soil. One of the best statements of the classes 
or kinds of city refuse that has been prepared was 
published in the Journal of the Society of Chemical 
Industry in March, 1908. That statement is, with 
minor modification, presented below: 
I. Household Nfuse; 

1. Garbage — 

{a.) Aaimftl matter. 

(b) Vegetable matter. 

(c) Meat and bonea. 

(d) Fruit. 

2. Adtm- 

(a) Steam ashes. 

(b) Household ashes 



(a) Paper. 

(b) Wood. 

(c) Bags and bedding. 

(d) Leather and rubber. 

(e) Metals. 

(f) Bottles, glass, and crockery. 

(g) Sweepings from building. 
II. Street rehiee: 

1. Street sweepings — 

(a) Animal manure. 

(b) Pavement dirt. 

(c) Droppings from carts. 

(d) Materiala&ombuildingconatruction. 

(e) Rubbish and leaves. 

2. Dead animala, 

3. Snow. 
III. Trade refuse: 

1. Cellar excavations. 

2. Materials from building construction. 

3. Stable manure. 

4. Market offal. 

5. Slaughterhouse offal. 

6. Dead animals. 

The statistics of Part 11 of this report relate prin- 
cipally to the collection and disposal of household 
refuse, that is, garbage, ashes, and rubbish, although 
they also deal with the collection and disposal of dead 
animals, a class of street refuse. 

Oarhage consists of the animal and vegetable wastes 

from kitchens, markets, and slaughterhouses, and 

wastes of a similar character from manufacturing 

plants. Ashes consist of the incombustible residue of 

(M) 



material used as fuel, and the tmconsumed fnel that 
may be combined therewith. Rviliah is the diacarded 
trash which accumulates in the household or results 
from trade operations. The most common orticlee 
included under the designation of rubbish are old 
papers, clothing, bedding, rags, wood, leather, furni- 
ture, boxes, barrels, cans, metal scraps, broken glass 
bottles, and similar articles. The term dead animals 
calls for no definition or explanation. Rubbish and 
ashes are comparatively free from moisture, whereas 
garbage and dead animals contain a large percentage 
of water. 

rR« refuse-disposal service and its importance. — The 
term refuse-disposal service in this report is used aa the 
designation of that branch or division of governmental 
activity that comprises the collection, sorting, and 
disposal of all city refuse other than street sweepings. 
This service is one that aids in conserving the public 
health as well as adds to the convenience and comfort 
of city dwdlers. The refuse annually produced in a 
great city aggregates approximately three-fourths of a 
ton for every man, woman, and child therein ; and the 
organic matter in certain classes of this refuse, if not 
promptly removed, decomposes with the production of 
disagreeable odors, and by attracting flies and other 
disease-communicating pests, may become a menace 
to public health. 

Systems of refuse coUee^an. — Two systems or meth- 
ods of collecting refuse are in use in American 
cities. They are generally known as the combined 
and separate systems. The coTnbined system of col- 
lecting refuse is the system or method by which all 
classes of refuse are collected together in one wi^n, 
and which permits the individual householder to 
deposit his refuse in a single receptacle. The separate 
system of collecting refuse is the system or method by 
which di£Ferent kinds of refuse are collected in different 
wagons, and which requires the individual householder 
to deposit his refuse in separate receptacles. 

When two or three of the classes or kinds of house- 
hold refuse mentioned are collected or di^osed of 
together, the refuse so treated is spoken of in this 
report as mixed refuse. If disposed of in a mixed con- 
dition, by incineration or otherwise, it can be most 
economically and effectively collected by the com- 
bined system, while if the three classes of refuse are 
disposed of by three different methods all refuse should 
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be collected by the separate system. Further, if one 
kind of refuse is disposed of by one method and the 
other two by ft second, the system of collection will 
be a modification of the two mentioned above. 

In some cities the rubbish collected by the separate 
system is found to contain portions of sufficient value 
to justify its sorting or separation into classes. Where 
this sorting is employed the work of the refuse-dis- 
posal service adds the process of "sorting" to the usual 
ones of "collection" and "disposal." 

Methods of refuse disposal.— ^^hiae may be disposed 
of by six different methods: (I) By dumping upon 
land; (2) by dumping into water; (3) by plowing 
into or burying in the soil; (4) by feeding to swine; 
(5) by reduction; and (6) by incineration. Not all of 
these methods are applicable to all kinds of refuse. 
Garbage and street sweepings only can be effectively 
plowed into or buried in the soil, and garbage only can 
be reduced or fed to swine, while all classes of refuse 
can be dumped upon land or into water, or incinerated. 

Fnito of aennce. — Mo common unit of the refuse- 
disposal service was employed in 1909 by the cities 



covered by this report, although there was and is great 
need for such e unit. Among the imita that were in 
use for measuring quantity were the ton, the cubic 
yard, and the load, and for work performed the ton- 
mile, the cubic-yard mile, and th% cart-day. The 
most scientific units are, however, the ton and ton-mile, 
becatise they are specific and determinable at slight 
expense, and because the ton has specific relations to 
the amount of work done by men, teams, furnaces, 
and reduction plants, and because the ton of refuse 
treated by any process bears a definite relation to the 
by-products in the form of heat from furnaces and 
grease and tankage from reduction works. 

These units of service were not, however, employed 
in the preparation of this report except in the statistics 
of reduction plants and of animals incinerated, for 
the reason that the experience of the Bureau of the 
Census in collecting the data relating to the collection 
and disposal of refuse in 1907 demonstrated that the 
use of the cubic yard as the unit of quantity would 
procure more comparable and valuable result^ at the 
time of the investigation. 



ACCOUNTS, RECORDS, AND REPORTS OF REFUSE-DISPOSAL SERVICE. 



Fiiumeial records. — ^What has been said in the 
Introduction relating to the necessity for complete and 
uniform financial statistics of municipal activities holds 
in all respects in the case of the service of collecting 
and disposing of refuse. To assist in the introduction 
<rf correct accounts by those in chaise of that service, as 
well as to stimulate the preparation of uniform and 
standard reports of the refuse-^lisposal service, there is 
presented in the pan^raphs which follow a brief outline 
(rf a scheme of unifonn accounts for city expenditures 
connected with the collection and disposal of refuse. 
The scheme presented for unifonn accounts has been 
prepared in accordance with the general principles 
relating to the uniform accounts and reports given on 
pages 14 and 15, and includes the two orders of ac- 
counts to which were there given the names sumvuiry 
and general. 

AecownU/or erpen$et. 

0. Qenenl or admiiiistrative expensefl. 

00-09. (As needed.) 

1. Expenaea of collecting refuse. 

10. Collecting mited refuse. 
U. Collecting garbsge- 

12. Collecting aabee. 

13. Collecting rubbish. 

14. Collecting dead animals. 

2. Expenses of sorting refuse. 

3. Ezpenaee of refuae disposal. 

30. Dispoeal of mixed refuse. 

31. DispoAl of garbage. 

32. Diepooal of ashes. 

33. Disposal of rubbish. 

34. Disposal of dead animals. 

4. Expensea of nigbt-wil service. 

40. Collecting night soil. 

41. Disposal of night soil. 



Aeoounltfor «zpm««»— Con tinned. 

5, 6, and 7. Together with Bubotdinate genual and pri- 
mary accounts as needed. These accounts 
are to be nsed for distribution or incidental 
operating accounts and tor reccHiling ex- 
penses of other functional activities not 
property claned, as for the nfii8e.diBpoaBl 

Aeeounti/or outioyt: 

8. Outlays— 

80. Horses. 

81. Vefaides. 

82. Other equipment. 

83. Incinuation plant. 
S4. Reduction plant. 
85. Another. 

Aetounti/or nvemut and appropnationt: 

9. Summary and general accounts. 

90-99. (As needed.) 

In using the foregoing scheme of accounts, the 
following rule should be observed in separating the 
expenses of refuse disposal from those of refuse col- 
lection. In cases where the teams which collect refuse 
deliver the same to a dumping place on land or in 
water or to an incineration or reduction plant, treat all 
costs of teaming as costs of collection, and chaise as 
expenses of disposal only those connected with the 
mwitenance and operation of dumps, the maintenance 
of fires, and the hire of workmen on the land to which 
refuse is carried or on which it is burned, t<^tber 
with the cost of maintaining and operating incineration 
and reduction plants. In cases where teams haul 
refuse to boat landings or railway stations, treat as 
expenses of disposal all expenses so classed in the fore- 
going statement, and also all costs of transportation by 
water, rail, or otherwise to the place of final disposal. 
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In both casefi, if it is possible, record transportation 
costs separately, in an account distinct from those for 
other costs of the refuse-disposal service. 

If ooiy one metiiod of disposing of a given class of 
refuse is employed, attach deBcriptive voids or 
phrases indicative of the method to the names of the 
accoimts numbered 30 to 34, such as the wwds "hj 
incineration," "by reduction," "by dumping upon 
land," "by dumping into water," "fed to swine," etc. 
In case more than one method of disposal is employed 
for one class of refuse, keep separate accounts of ex- 
penses of disposal for each method, and give to each a 
three-digit number, as outlined in the next paragraph. 

Svbgeneral and primary aecownia. — Subgenera!, or 
three-digit, and primaiy, or four-digit, accounts may 
be arranged in such numbers and given such titles as 
(he individual cities may find of administrative value, 
or as may assist in making the expense and outlay ac- 
counts best harmonize with the appropriations author- 
izing such expenditures. Subgeneral accounts should 
be arral^d for recording the disposal of refuse by 
different methods. They may also be employed to 
record separately for each subdivision of service 
recorded in a general account the portion of the 
expenditures that were incurred for (1) salaries of the 
different classes of employees, (2) wages, (3) teaming 
(or work of teamsters furnishing their teams), (4) con- 
tract work, and (5) other objects. In case subgeneral 
accounts are used for recording the expenses of refuse 
disposal by different methods, primary accounts rather 
than subgeneral should be used for the separate record- 
ing of the information here referred to. So far as 
practicable, the name, or both name and number, of 
8ul^;eneral accounts should indicate the subgeneral 
accounts to which they are subordinate. 

Bevenae and appropriation accounts. — For reasons 
stated on page 19 of Fart I, no attempt is here made to 
list the principal accounts with revenues and appropri- 
ations. These accounts should, however, be given the 
numbers from 90 to 99, and be arranged and kept in 
accordance with the principles set forth on the page 
referred to. 

Di^ribuiion or inddentdl operating aeeowUa. — Ac- 
coimts with stables, storehouses, shops, and other inci- 
dental operating plants should be kept according to 
approved accounting methods, and all amounts re- 
corded as eiqienses in such accounts should be dis- 
tributed to the general functional accounts. General 
accounts having the initial digit 5, 6, or 7 may be used 
for this purpose. 

Accountg other than ihosefor refuse-disposal service. — 
As already stated, if a department or officer having 
charge of the refuse-disposal service also has charge of 
any other branch of city service, the accounts for such 
other service should be kept entirely distinct from 
those for the refuse-disposal service itself. Depart- 
ments or offices having expenses not properly charge- 



able to the refuse-disposal service, but wishing to 
record these according to the scheme of accounts above 
described, may give any of the unused numbers 5, 6, 
and 7, and 50 to 59, 60 to 69, and 70 to 79, to the addi- 
tional accounts thus necessitated. In case the col- 
lection and disposal of refuse is under the supervision 
of any officer or board like that of a board of public 
works, the scheme of accounts here outlined and the use 
of numbers should be modified substantially as set 
forth in the case of sewers on page 20 of Fart I. 

Reports of refuse-disposal expenses, ouHays, revenues, 
and appropriations. — With accounts arranged in ac- 
cordance with the scheme outlined above, it will be 
easy for cities to prepare uniform reports. Reports 
should give such further details concerning salaries, 
wages, teaming, contract labor, etc., as may be of 
popular interest, and should show the degree to which 
the city does its own work in the refuse-disposal serv- 
ice and how far the work is entrusted to contractors. 
All statements of expenses, outlays, revenues, and 
appropriations should be net; that is, the total less 
any amounts received or paid in error, but later cor- 
rected by counterpayment or receipt. When accounts 
are on the basis of cash and warrant payments, this 
rule calls for a separate report of all payments and 
receipts in error, and receipts and payments in correc- 
tion of error. 

Pkysicid and general records. — In addition to finan- 
cial records, two classes of records of the refuse-disfiosal 
service should be kept: The first, of employees and 
work performed, to provide data for correlation with 
the data recorded in financial accounts; and the sec- 
ond, of equipment and general information relating 
to the service. Both classes of records should be so 
arranged as to provide separate and detailed informa- 
tion relating to (1) the collection of waste, (2) the dis- 
posal of waste, and (3) other services which may be 
performed by or under the direction of the department 
or officer in cha^e of the refuse-disposal service. 

Records ofem^oyees and ofvx/rk performed should be 
arranged to give for mixed refuse the information set 
forth in the following schedule, and also, so far as the 
schedule is applicable thereto, the same information 
for garbage, ashes, rubbish, dead animals, and ni^t 
soil: 

1. Number of tone collected. 

2. Total taxi avenge dietance hauled in milee. 

3. Number ol foremen and inspectois employed— 

(a) lacoUecHoii. 

(b) In aorting. 

(c) In disposal. 

4. Number of teamsters employed — 

(a) In collection. 

(b) In disposal. 

5. Number of laborers employed— 

(a) In collection. 

(b) In sorting. 

(c) In dispoeal. 
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I. Dtya' service during jreu for e«cli class of employees, and kind 

of work mentioned in 3, 4, and 5. 

7. Average number of eacli clan of employees mentioned in 3, 4, 

and 6 that were engaged at each of the claaaee of work men- 
tioned in (a), (b), and (c). 

8. Number of tons sorted. 

fl. Number of tons disposed of by each of the following methods: 

(a) By dumping on land. 

(b) By dumping into wBt«r. 
<c) By burying in the soil. 

(d) By feeding to swine. 

(e) By reduction. 

(f) By incinetation. 

10. Number of each class of workmen employed in connection with 
each method of diaposal. 

II. Days' service during year and average number of each claaa of 

woricmen employed during the year in each method of 

Record of equipment and general informatum should 
include — 

1. Number of boises, carts, and wagons employed in refuse 

collectian. 

2. Schedule of collections of each class of waste collected, 

S. Schedule of mlaries and wagee for each class of employees in 
refuse collection. 



4. Schedule of hours per day and per week worked by each class of 

employees engaged in refuse disposal. 

5. Number of horaee, carts, wagons, boats, and other apparatus and 

equipment used in refuse disposal. 

6. Description of reduction works and indneration plants. 

7. Schedule of salaries and wages of those employed in refuse 

disposal. 

8. Schedules showing number of employees by classes, hours of 

service, wages, etc., for those engaged in work other than the 
refuse-dispoaal service; such schedules to be arranged along 
lines described above for refuse collectiou and refuse disposal . 

In case the department or officer in chai^ of the 
refuse-disposal service has chai^ of any other govern- 
mental service, the records should provide detailed 
and classified information with reference to such 



Where waste is collected or disposed of, or hoth 
collected and disposed of, by contract, the city should 
require the contractors to keep complete records of 
the number of tons of different classes of refuse col- 
lected or disposed of, and of the equipment employed 
in the service. The records should be as complete as 
though the work were done by city employees. 



COLLECTION OF EEFUSE BY CITY EMPLOYEES AND CONTRACTORS. 



StoHaties of refuse eoUedion. — In 123 of the 158 
cities covered by this report, the city government pro- 
vided for Uie collection of one or more classes of 
household refuse, either by city employees or by con- 
tractors. In 75 of these cities the greater portion 
of the household refuse produced was collected by city 
employees and contractors, and in 48 the smaller por^ 
tion of such refuse was thus collected, the laiger por- 
tion being collected under private arrangement by the 
householders. 

For 3 of the 75 cities in which a considerable 
portion of the household refuse was collected at mu- 
nicipal expense — Saginaw and Bey City, Mich., and 
Joliet, HI. — no report of the quantity collected could 
be obtained. Table 12 presents a general statistical 
summary of the refuse disposal service of 120 of the 
cities mentioned above, for which service there were 
local records of the quantity collected. Of the 
19,264,373 cubic yards of refuse reported as collected 
in 120 cities, 13,913,236 cubic yards, or 72.2 per cent 
were collected by city employees, and 5,351,137 cubic 
yards, or 27.8 per cent, by contractors. 

The work of collecting, sorting, and disposing of this 
refuse, together with the work of collecting and dis- 
posing of dead animals, was performed by 8,396 city 
employees and 4,054 employees of contractors. The 
number of cubic yards of refuse collected per 1,000 
inhabitants varied greatly for the different cities, due 
principally to the varying character of the service; 
cities collecting all classes of refuse showing in all cases 
a higher average than those collecting only one or two. 
The averages for the four groups of cities arranged 



accordii^ to population fonn an ascending but ins- 
ular series, the difference in the group averages being 
due largely to the differences in the character of the 
service rendered, but in part to the fact that most 
cities as th^ increase in population adopt stricter 
municipal r^ulations with reference to the collection 
and disposal of refuse, and such r^ulations tend to 
increase the portion of the city's refuse that is collected 
by city employees or city contractors, and to decrease 
that which is collected and disposed of under private 
arrangement by the householders with the persons 
making the collectionB. 

The average number of employees of the city and 
of the contractor for every 10,000 cubic yards col- 
lected, presented in Table 12, shows great variations 
as between the different cities, due largely to the fac- 
tors which determine the avenges of refuse collected 
per 1,000 inhabitants, but in part also to the difference 
in distances that the refuse was hauled, and to the differ- 
ences in density of the population of the individual 
cities. Since the table does not in all cases provide 
detailed information with reference to the quantities 
of the different classes of refuse collected and in no 
case shows the distance hauled, the averages of the 
table can not be considered as indices of the relative 
efficiency of the refuse-disposal service as conducted 
by the employees of the city and those of contractors. 

Collection of TumaefuM refuse under the combined 
system. — Garbage, ashes, and rubbish were collected 
by city employees or contractors under the combined 
system in 14 municipalities; also in Richmond Bor- 
ough, New York, N. Y. City employees made the 
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collection in Atlanta, Ga,; Tniy, N. Y,; Biimingham, 
Ala,; Charleston, S. C; Mobile, Ala.; Chattanooga, 
Tenn.; Augusta, Ga.; Butte, Mont.; Macon, Ga.; 
Joliet, 111. ; and Richmond Borough, New York City. 
No report of quantity collected was made for Joliet, 
111. City contractors made the collection in Jersey 
City, Passaic, Elizabeth, and West Hoboken, N. J. 
Of the amount collected and reported in these 14 mu- 
nicipalities and 1 borough by the mixed system, 
717,876 cubic yards were collected by city employees 
and 646,634 by city contractors. 

In Salt Lake City, Utah, and Hoboken, N. J., gar- 
bage and ashes were collected together; in the former 
city by city employees and in the latter by city con- 
tractors. In Houston and Galveston, Tex., all rub- 
bish collected by city employees or city contractors 
was collected with garbage, and in Louisville, Ky,, a 
part of the rubbish was collected with garbage. 
Small quantities of combustible rubbish were also col- 
lected with garbage in a number of other cities in 
which garbage was incinerated. 

Frequency of mixed-refuse eoUection. — iReports con- 
cerning the frequency of collection of garbage, ashes, 
and rubbish by the combined system were obtamed 
from 14 municipalities. Collections six or seven times 
per week in the business section were reported by 
nine cities: New York, N.Y.; Jersey City, N.J.; Troy, 
N. Y. ; Birmingham, Ala.; Passaic, N.J,; Chattanooga, 
Tenn.; Augusta, Ga.; Butte, Mont.; and Mobile, Ala. 
The same number of collections were made in the resi- 
dence sections of all except Jersey City, N. J.; Bir- 
mingham, Ala.; Passaic, N. J.; and Butte, Mont., 
where collections m these sections were made but two 
or throe times perweek. Charleston, S. C, and Macon, 
Ga., reported three, and Atlanta, Ga., and West Ho- 
boken, N. J., two collections per week. 

CoUectiim of garbage. — Garbage is more generally 
collected by city employees and contractors than is any 
other class of household refuse, by reason of its ten- 
dency to decompose and become a nuisance, and be- 
cause experience bos shown that householders can not 
be depended upon to remove and dispose of it with 
sufficient frequency and regularity. The collection 
and disposal of garbage are theoretically separate 
services, and expenditures therefor should be aegi'e- 
gated and shown separately in city accounts and re- 
ports; yet in practice they are seldom fuUy segre- 
gated. This is especially the case where the garbage 
is dumped upon or buried in land or dumped into 
water. An attempt has, however, been made in the 
following study to differentiate the service of collects 
ing garbage from that of its disposal, wherever such 
segregation has been possible. 

In 112 of the 158 municipalities covered by this 
report the collection of garbage for some portions or 
all of the year was at the expense of the municipality, 
either hy city employees or city contractors. In three 



other cities — Denver, Colo., and Newton and Fitch- 
burg, Mass.— the collection was by city contractors, 
free of cost to the city, for the privilege of utilizing 
the gai'bage. Of the garbage collected by city em- 
ployees or city contractoi-s in the 115 municipalities 
referred to, a part or the whole was cMjUected under 
the Combined system in the 20 raunicipaUties men- 
tioned in the first and second paragraphs on tliia 
page. j\Jl garbage collected by city employees and 
city contractors in the 95 other cities, and some 
of the garbage collected in Now York, N, Y., and 
Louisville, Ky,, was collected by the separate system. 

Of the 9S cities collecting a part or the whole of 
their garbage by the separate system, by city con- 
tractors or city employees, 52 made their collections 
by city employees and 43 by city contractt>rs; and 
3— New York, N. Y., Boston, Mass., and Portland, 
Mo. — in part by city contractors and in pttrt by city 
employees. 

CoUeclion of ashes. — The collection and disposal of 
ashes are seldom sepaiate services. Ashes are gener- 
ally dumped upon low lands, and their disposal in 
this manner is merely incidental to their collection, 
no separate equipment or separate force of men being 
employed in the disposal, except occasionally a small 
force of men at the dumps. 

Ashes were collected hy municipal employees or 
municipal contractors in 85 of the 158 municipalities 
covered by this investigation; and for 82 of these 85 
municipalities statistics of ash collection are presented 
in Table 12. In 31 of these cities ashes were collected 
hy contractors and in 51 by city employees. The 
quantity collected in Yonkers, N. Y., was not ro- 
poLted, and the quantity reported for Wiikea-Barre, 
Pa,, includes only the quantity collected in the gen- 
eral spring clean-up. 

Of the 85 cities in which ashes were collected by 
city employees or city contractors, including the 3 for 
which no reports of quantities collected were received, 
34 collected them by the separate method, and for 32 
of these the amounts collected are given in Table 12, 
although it is probable that in several of these 32 
cities small quantities of miscellaneous rubbish were 
included with the ashes, and it in known that in New- 
port, Ky., small dead animals were included with 
them. In 14 municipahties mentioned by name on 
this page, the ashes were collected in combuiation cither 
with garbage alone or with garbage and rubbish; and 
in 35 cities ashes were collected with rubbish. In 5 
of these, however— Cleveland, Ohio; Newark, N. J.; 
Louisville, Ky. ; Hartford, Conn. ; and Holyoke, Mass. — 
waste paper was collected separately. 

Definite reports concerning the frequency of ash col- 
lections were received from 72 cities, 56 of these being 
cities with collections by city employees and 16 cities 
with collections by contractors. In 18 cities daily col- 
lections were reported for specified portions if not for 
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alt of the city. Collections three times per week were 
reported by S cities, twice per week by 15, and once 
per week by 23. 

Collections by city employees were made leas fre- 
quently than once a week in the following cities : Los 
Angeles, Cal., and Springfield, Ohio, every two weeks; 
Springfield and Pittsbuig, Mass., every two weeks in 
winter and every four weeks in summer; Dayton, 
Ohio, every month; Toledo, Ohio, every six months; 
Wilkes-Barre, Pa., once a year. 

In Indianapolis, Ind., collections were made by con- 
tractor every two weeks. 

The number of collections, once a week or more, by 
cities, grouped both on the basis of frequency and on 
tliat of the party collecting, whether city or con- 
tractor, was as follows for 1909: 



I. atiee having daily coUecdon: 




0. By dty employees- 




New York, N. Y.' 


Salt Lake City, Utah.' 


Beaton, Ma*.* 


Manchester, N. H.« 


Baltimore, Md.' 


Norfolk, Va. 


Louisville, Ky.' 


OUahomaCity,OUa.« 


Rochester, N.Y.' 


Montgomery, Ala. 


Memphia, Tenn.» 


Joliet, III. 


Nashville, Tenn.' 




b. By contractors- 




Philadelphia, Pa. 


Hoboken, N. J. 


Boston, Mass." 


Sioux City, Iowa.* 


Utiea, N. Y.'" 




II. Citiefl having collections thrae times per week: 


a. By city employees— 




Chia^, ni. 


Saginaw, Midi.'* 


Trenton, H. J. 


Bay City, Midi." 


Covington, Ky. 




b. By contractors- 




Newark, N. J. 


York, Pa. 


PaterBon, N. 3* 






a week: 


a. By dty employees- 




Cleveland, Ohio." 


Spokane, Wash." 


Detroit, Mich." 


Camden, N. J. 


Cincinnati, Ohio. 


Hdyoke, Mass." 


Fall Biver, Maw.'" 


Bayonne, N. J. 


Grand Bapids, 


Haverhill, Mass." 


Mich." 


Knoxville, Tenn. 


6. By contractoM— 




Buffalo, N. Y." 


Hanisburg, Pa." 


Washington, D. C. 


Chester, Pa. 



' In Bcmu^ of Queens, only 3 per week. 

* In re^ence sections, 1 oi 2 per week. 

* During summer, 3 per week. 

* In TMidence sections, 3 per week. 

'Residence section: Winter, 1 per week; summer, 1 every 
2 weeks. 

* Uptown districts, 2 daily; other sectiima, from 3 to 6 per week. 
' Suburban section, 1 every 2 weeks. 

* Beddence section, 1 to 3 per week. 

* Residence section, 2 per week. 
*" Residence section, 1 per week. 
" Winter months only. 

" City ooUectionB made in winter only; some parts of dty 4 per 

" Residence section, every 2 weeks. 
'* During aununeT, 1 per week. 
" On leaueet in summer. 
** Part of time only 1 per week. 
" la winter, 1 pei week. 



IV. CitieahavingcolIectionBont 

a. By dty employees — 

Syracuse, N. Y. 
Scran ton. Pa 
Richmond, Va. 
Lowell, MaSB. 
Cambridge, Mass.' 
New Bedford, 

Mass. 
Lynn, Mass. 
Wilmington, Del. 

b. By contractorB— 

Hartford, Conn. 
Taunton, Mass. 



Lawrence, Mass. 
Yonkera, N. Y. 
Somerville, Mmb. 
Savannah, Ga. 
Brockton, Mass. 
Jacksonville, Fla. 
Maiden, Mass. 
Salem, Mass. 
Newton, Maes. 
Everett, Mass. 
Newport, Ky. 

Chelsea, Mass. 



OoUection of rubbish. — Of the 158 cities covered by 
this investigation, rubbish waa collected by city 
employees or city contractoi^ in 86. In 32 it was 
collected separately; in 30 it was collected with ashes; 
in 5 a part (waste paper) was collected separately and 
a part with ashes; in Houston and Galveston, Tex., 
Salt Lake City, Utah, and Hoboken, N. J., it Was 
collected with garbage; in New York, N. Y., a part 
was collected separately and a part with garbage and 
ashes. In 14 cities mentioned by name on page 40, 
all the rubbish was collected with garbage and ashes 
under the mixed system. In those cities operating in- 
cineration plants for the disposal of garbage, combust- 
ible rubbish was generally included with garbage; 
while incombustible rubbish, such as broken bottles, 
tin cans, metal scrap, etc., is included with ashes. In 
many cities some rubbish was collected by the street 
cleaning department in a general clean-up of the city 
at one or more seasons of the year, and of the quantity 
so collected or collected with ashes or garbage, no 
report was obtainable. 

In 67 of the 86 cities in which rubbish was collected 
at the expense of the city, collections were made by 
city employees, and in 19 they were made by con- 
tractors with the city. 

Daily collections of rubbish in the business sections 
were reported by 1 1 cities, in 8 of which there were less 
frequent collections in the residence portions. Savan- 
nah, Ga., and Pueblo, Colo., reported 3 coUections 
per week for the entire city, while Holyoke, Mass., 
reported 3 per week in the business section, no report 
being made for the residence section. One collection 
per v/eek for the entire city was reported for New 
Orleans, La.; Cambridge, Lawrence, and Somerville, 
Mass.; Jacksonville, Fla.; and Salem, Mass. New- 
ton, Mass., and Nashville, Tenn,, reported rubbish col- 
lected twice each month; Dayton, Ohio, once each 
month; Fitchburg, Mass., twice each year; Pitts- 
burgh and Wilkes-Barre, Pa., once each year; and 
Spokane, Wash,, only when ordered. 
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CoUeetion of dead amttuda. — ^The collection of de&d 
animala was reported for all ot the 158 cities covered 
by the report. In 68 they were collected by city em- 
ployees; in 6 they were collected by both city em- 
[doyees and cdntractois, and in 84 they were collected 
by contractors. 

Special equipment for the collection of dead uniTnals 
was reported by 14 cities in which collections were 
made by city employees, and 33 cities in which they 
were made by contractors. It is likely that in some 
other cities for which a report was not obtained, spe- 
cially constructed wagons were in use for this branch 
of the s^irice, either by the city or by contractors. 

The number of specially constructed carte and wag- 
ons reported as being owned by the dties and used for 
the collection and removal of dead ftnimula was aa 
follows: St. Louis, Mo.', Baltimore, Md., Los Angeles, 
Cal., and Yonkers, N. Y., 2 each; Columbus, Ohio, 



Scranton, Pa., Grand Rapids, Bfich., Dayton, Ohio, Spo- 
kane, Wash., San Antonio and Dallas, Tex., Oklahoma 
City, Okla., Covington, Ey., and Macon, Oa., 1 each. 
The number of carts and wagons owned and used 
by conb-actors reported for the sev^al citiea was as 
follows: New York, N. Y., 21; Pittsburgh, Pa., 9; 
Dubuque, Iowa, 7; Cindnnati, Ohio, 5; Chicago, HI., 
Washington, D. C, and Denver, Colo., 4 each; Minne- 
apolis, Minn., Memphis, Tenn., and Pawtucket, S. I., 
3 each; Kansas City, Mo., Indianapolis, Ind., New Bed- 
ford, Mass., St. Joseph, Mo., and Wheeling, W. Va., 
2 each; Rochester, N. Y., Worcester and Fall River 
Mass., Bridgeport, Conn., Lynn, Mass., Kansas City, 
Kans., Waterbury, Conn., Hoboken, N. J., Hairisburg, 
Pa,, Terre Haute, Ind., York, Pa., Lincoln, Nebr., 
Woonsocket, R. I., Galveston, Tex., Fitchburg, Mass., 
Knoxville, Tenn., West Hoboken, N. J., and Taunton, 
Mass., 1 each. 



SORTING OF REFUSE. 



CHHea reporting ike sorting of refuse. — Sortii^ of 
refuse was reported by 9 dties, the work being per- 
formed by city employees in 4 — Cleveland, Ohio; Buf- 
falo, N. Y.; and Cambridge and SomerriUe, Mass. — 
and by contractors in 5 — ^Boston, Mass. ; Washington, 
D. C; Paterson, N. J.; Hartford, Conn.; and West 
Hoboken, N. J. 

The sorting was done from conveyors in Boston, 
Mass., Buffalo, N. Y., and Washington, D. C, and by 
hand from dumps in the other 6 cities. 

InWestHoboken,N. J., all kinds of refusewere sorted; 
in Cleveland, Ohio, rubbish and ashes were sorted; and 
in the remaining 7 cities, rubbish only was sorted. 



The cubic yards of refuse sorted by picking from 
dumps was as follows : 

Cleveland, Ohio 215,420 

Wort Hoboken, N. J 30,000 

Cambridge, Mass 23, 436 

Hartford, Conn 18,600 

PatetBon, N. J 6,200 

Somerville, Mum 4,960 

The cubic yards of refuse sorted by picking from 
conveyors was as follows : 

Buffalo, N.Y 170,265 

Washington, D. C 115,778 

Boflton, Mass 77,620 



DISPOSAL OF REFUSE BY CITY EMPLOYEES AND CONTRACTTORS. 



Qrowing problem of refuse disposal. — ^With the in- 
crease in size of modem cities, Uie disposal of refuse 
has become a problem of no smaU magnitude. When 
the only cities were small and surrounded by large 
areas of waste and unoccupied land, refuse was simply 
hauled out to such land and dumped upon it, to assist 
in filling up depressions or to disappear by decay and 
erosion. This method of disp<»al is still employed to 
a considerable extent, particularly in the case of ashes 
and some forma of rubbish; but with the increase in 
the development of modem urban communities it has 
become necessary for moat cities to dispose of at least 
a portion of their refuse by othw metiiods. Ilie six 
different methods which are now in use for such dis- 
posal, including the one mentioned above, are all 
described in the introduction to Part n on page 37. 

The sanitary character of those methods differs 
widely; but so far as the pubUc health is concerned 
the choice in method is chiefly one of expedience, de- 
pending upon local conditions, which should be deter- 
mined by expert sanitary engineers. 



In general, citiea provided for the disposal of refuse 
collected by their employees, end also that collected 
by private arrangement of the householders, while the 
contractors collecting for the city in almost all cases 
disposed of the refuse collected by thetii. 

Disposal of mixed refuse. — ^The 14 municipalities col- 
lecting a part or all of their garbage, ashes, and rub- 
bish under what is known as the combined system are 
mentioned by name on page 40. Of the quantities 
collected and reported by such cities, city employees 
disposed of a total of 592,011 cubic yards. This is the 
quantity of all refuse collected by city employees 
except 125,865 cubic yards collected by city employees 
of Troy, N. Y., which was disposed of by contractors. 
In addition to disposing of the foregoing quantities 
collected by city employees, the citiea of Superior, 
Wis., and Seattle, Wash., disposed of £9,006 cubic 
yards collected under private arrangement of house- 
holders. Contractors disposed of 772,499 cubic yards, 
including all collected by them and abo the 125,865 
cubic yards collected by city employees in Troy. N. Y. 
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All mixed refuse disposed of by them was dumped 
upon land. The quantities of mixed refuse disposed 
of hj city employees by dumping upon land and by 
incineration are given in the statement which follows : 



City 
ber. 


^. 


CUBIC TA«D8 or mubd 
murvsE cnroau) or 


5rffi!. 


Iitclnsn- 






386,491 


xi,ste 








ai,ou 


10,833 










u,«ao 

18,220 








CWltlDB,B".C. 


















'S6,B« 


i" 


&zee:=ee}e= 
















' 



> Jooladca all qiualltls of mixed ieTiik coUectefl In dty. 

Diapoaal of garbage by city employees. — ^The 1,464,- 
807 cubic yards of garbage collected by the separate 
system was disposed of by city employees in vari- 
ous ways, as foUows: Incineration, 505,738; dumping 
upon land, 311,973; dumping into water, 221,681; 
feeding to swine, 196,200; burial, 157,981; reduction, 
71,344. This does not include the quantity of garbage 
disposed of by incineration in JoHet, lit., for which city 
no report was obtainable. In the following 19 cities 
all or part of the garbage disposed of by city em- 
ployees was collected other than by city employees; 
mainly by contractors with the city ; and in a few cases, 
small quantities by private arrangement of the house- 
holders: 



Fortl&Qd, Oreg. 
OskUnd.Csl. 
Ctmden, N. J. 
D*Uaa,Tex. 
Yotmptown, Ohio. 
Duluth, Bdinn. 
Evansville, Ind. 
F«t Wayne, Ind. 
Tone Haute, Ind. 
JohnBtown, pR. 



South Besd, Ind. 
Allentown, Pa. 
CuttoD, Ohio. 
Binghambtn, N. Y. 
Sioux City, low*. 
UcEeeeport, Pa. 
Wheeling, W. Va. 
Butte, Mont. 
Woonsocket, R. I. 



In Cleveland, Ohio, 71,344 ciibic yards of garbage 
which was collected by city employees was reduced 
with dead animals. 

The table which follows presents in parallel columns 
tiie quantity of garbage that was disposed of by city 
employees by the five other methods, namely, by in- 
dneration, by dumping upon land and into water, by 
feeding to swine, and by burial. The quantities dis- 
posed of by dumping upon land and into water are 
given in the same colunm, the quantities disposed of 
by dumping into water being indicated by footnotes. 
The table also indicates by footnote references whether 
tefuse other than garbage was disposed of in connec- 
tion with garbage. 



city 


^. 




bar. 


sr 


■W 


reading 


BnrtaL 




Total 


«»,7J8 


sn,m 


106, m 












a.m 


17,220 
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•12,878 












118,622 








■ •S,1U 

""^'iim 
















f^ 


§!&«-::::::::::::: 


2,680 
>«7^«T2 


•26,«0 








•7,000 








>3,m 
























Ttenlon.N.J 


..«,«. 










>U,UM 










'•1B,«S 




















•»8 


11,831 


























ita6,ioQ 

117,70! 
■■•,070 

■< 51,480 
















Dutaft^Mlnn. 






























1S,7» 
.10,286 






81 


NortoDcVa. 

BBTwmab,0a 


S,71« 














-vi;8o6 








■'11,800 










••6,780 












• 6,«0 








"10,800 

•i;u8 










'5,028 
















SSSart, ■:::■:: 


""""^'iBO' 

110,677 


















002 






























•2.000 








•T,S0O 












:i,« 




















"16,667 








■i4,S27 

'"10,501 




















. 0,7110 


































■ l.iOO 










"1,820 















1 D«ad anlmato tncbuntted wjtb nrbafe. 

• All prban collactsd dlquMd of u indiccted by OOluom haadiag. 

• Dumped Into watra. 

I Dead anlinala and nibbhh taalnerated irlth farbige. 

Canton, Ohio, and Covington, Ky., incinerated 
butchers' and market waste with garbage and dead 
animals; Lowell, Mass., and McKeesport, Pa., inciner- 
ated them with garbage, dead animab, and rubbish; 
and Lowell, Mass., also incinerated gypsy and other 
moths that had been collected in the work of exter- 
mination. New York, N. Y., incinerated rubbish with 
garbage. Where dead animals were incinerated with 
garbage, or with any other class of rdnae, these were in 
most cases small animals only. Garbage was incin- 
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erated separately in Allentown, Pa., only. In San An- 
tonio, Tex., garbage was burned in the open air at the 
city dumps, together with other combustible refuse. 
The incineration of the garbage was not complete, and 
for that reason it is shown in the preceding text table 
as dumped upon land. 

In no less than 23 of the 63 cities In which garbage 
was disposed of by city employees the practice of 
dumping prevails. A report of the quantity dumped 
for Woonsocket, R. I., could not be procured. For the 
remaining 22 cities the data are presented in the pre- 
ceding table. Fourteen cities, marked "(?)," disposed 
of all garbage by diunplng; 14 cities dumped upon 
land; and 8, marked" (')," into water; one of these, 
New Orleans, dumped both upon land and into water, 
78,183 cubic yards of garbage being dumped upon land 
and 103,483 into water. Of the cities dumping into 
water Lynn, Mass., and Oakluid, Cal., dumped into 
the ocean, the garbage being carried out to sea, 1.6 
miles in the case of Lynn and 5.5 miles in the case of 
Oakland; in the case of other cities dumping into 
water the diimping was into rivers. Of the 8 cities 
dumping into water 4 made use of scows of number 
and capacity in cubic yards as follows : New Orleans, 
La., 3 scows of 40 cubic yards capacity; Oakland, Cal., 
1 scow of 500 cubic yards capacity; Lynn, Mass., 2 
scows of 200 cubic yards capacity; East St. Louis, 2 
scows of imreported capacity. The scows reported for 
New Orleans and Lynn were automatic in their action. 

In 11 of the 19 cities shown in the foregoing table in 
which collections were made by the city, all garbage 
was fed to swine. It does not follow, however, that 
each city maintained a hog farm. In most cases the 
garbage was merely hauled by the city to some con- 
veniently located dump shed, from which it was regu- 
larly hauled away by farmers. 

Disposal by burial is not sharply differentiated from 
disposal by dumping upon land. Often portions of 
that which is dumped is covered over with a thin layer 
of earth. But where garbage was reported as ' ' burled" 
the presumption is that it was placed in trenches and 
covered over. Garbage was reported as buried in 6 
cities, with quantities stated in the preceding table, 

Diapoadl of garbage by eorUraetors. — IJi 53 cities 
2,713,038 cubic yards of garbage collected by the sepa- 
rate system were disposed of by contractors, as follows : 
In 25 cities by reduction; in 18, by feeding to swine; in 
7, by dumping ; and in 5 by incineration. In Newport, 
Ky., 2,372 cubic yards, and in Troy, N, Y., 361 cubic 
yards, were disposed of by burial, and in Utica, N. Y,, 
3,886 cubic ytada were disposed of by some method 
not reported. The quantities disposed of by reduc- 
tion, feeding to swine, dumping, and incineration are 
shown in the table which follows, the quantities dis- 
posed of by dumping upon land and Into water being 
given in the same column, and those dumped into 
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water indicated by footnotes. Li all these cities eoc- 
cept Chicago, HI., Baltimore, Md., Syracuse, N. Y., 
Dayton, Ohio, St. Louis, Mo., and Troy, N. Y., aB 
garbage was ijso collected by contract. 

[NOTE.^Qaantltks la lUUrs ve uUmaU*.] 
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Disposal of asJies. — All ashes collected by the sepa- 
rate method, whether by city employees or by con- 
tractors, were disposed of by dumping upon land. 
The quantities thus collected and disposed of are shown 
in Table 12, in the colimin with the heading " Ashea." 

Disposal ofrvhbish. — ^AIl or part of the rubbish col- 
lected or disposed of at the expense of the city was dis- 
posed of independently of other refuse in 46 of the 158 
cities included in the report. CHty employees disposed 
of all rubbish collected by the separate method in 39 
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dties, and contractor disposed of all so collected in 7 
cities. Both city employees and contractors disposed 
of rubbish collected by the separate method in Boston, 
Mass. Rubbish disposed of by city employees was 
collected by the separate method by city employees in 
29 cities; by private agencies at the expense of house- 
holders in the following 10 cities; Seattle, Wash.; 
Scranton, Pa.; Albany, N. Y.; Youngstown, Ohio; 
Duluth,' Minn.; Binghamton, N. Y.; McKeeeport, 
Pa.; Butte, Mont.; Woonsocket, R. I.; and Qumcy, 
HI. ; and by a contractor in Buffalo, N. Y. For the fol- 
lowing 3 cities no report of the quantity of rubbish 
disposed of could be obtained: Albany, N. Y.; Woon- 
socket, R. I.; and Quincy, 111. The total quantity 
reported as disposed of by city employees was 1,156,701 
cubic yards; and by contractors, 358,723 cubic yards. 
The quantity of rubbish disposed of separately by 
various methods is given in the table which follows, so 
far as information relating to the disposal was received. 
Rubbish collected by the separate system, where the 
method of its disposal is not especially mentioned in 
the table, was practically all disposed of by being 
dumped upon the land with ashes. 
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Disposal of waste paper. — ^The waste paper included 
with the rubbish collected by the separate method by 
city employees was sold by 6 cities in amounts as 
follows : 



CKy 


.„. 


y^ 

















































1 Alt waste pa|ier collected MpaiMely wu agld. 

The contractors in Washington, D. C, sold 115,778 
cubic yards of waste paper. 

Disposal of dead aniuials. — ^The quantity of dead 
animals disposed of by city employees and by con- 
tractors by various methods are given in the table 
which follows. 
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The quantities of dead animals shown above do 
not include 16 tons dumped at sea at Lynn, Mass., 
3 tons dumped into the river at Davenport, Iowa, 
nor 224 tons disposed of at Savannah, Ga., by un- 
reported methods. Neither do they contain the 
quantities disposed of in 13 cities by contractors and 
in 1 1 cities by city employees, for which no informa- 
tion relating to the quantity collected nor method of 
disposal was reported. The 13 cities lirst referred to 
were: Detroit, Mich.; Indianapolis, Ind.; Syracuse, 



N. Y.; Lowell, Mass.; Wihnington, Del.; Evans- 
ville, Ind.; Peoria, HI.; Terre Haute, Ind.; Eaat 
St. Louis, m.; Sioux City, Iowa; Topeka, Kans.; 
Fitchburg, Mass.; and South Omaha, Nebr. 

The 11 cities in which disposal was by city em- 
ployees, but in quantity and by method not reported, 
were; Boston, Mass.; Detroit, Mich.; Youngstown, 
Ohio; Houston, Tex.; Evansville, and South Bend, 
Ind.; Saginaw, Mich.; Salem, Mass.; Elmira and 
Auburn, N. Y.; and Joliet, HI. 
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REFUSE-DISPOSAL SERVICE. 47 

COLLECTION AND DISPOSAL OF REFUSE UNDER PRIVATE ARRANGEMENT OF HOUSEHOLDER. 



Refuse coUected and disposed of at householder's 
expense. — Many cities pay nothing for refuse coUeo- 
tioD and disposal, and the payments reported by taany 
other cities for this service are exclusively for inspec- 
tion and regulation. Further, as has been mentioned 
on preceding pages, many cities collecting refuse 
collect only a part of the quantity produced in the 
city. In nearly every city business estabttahments 
and private houses may, and in many cities must, 
dispose of all or certain classes of refuse. Cities very 
generally do not remove refuse incident to building 
operations, wastw from slaughterhouses and markets, 
waste paper from mercantile houses, ashes from 
factories, and many cities do not remove garbage from 
hotels and restaurants. 

For the fiscal year 1909 the collection of garbage 
was wholly under private arrangement of the house- 
holder, and hence free of cost to the city, in 45 cities; 
of ashes, in 73 cities; of rubbish (including waste 
paper), in 72 cities; and of dead animals, in 46 cities. 

Ciiiee with private arrangements for eoUecHng gar- 
bage. — In the following 45 cities the collection and 
disposal of all garbage was under private arrangement 
of the householder: 



Son Ftanciflco, Cal. 
Seattle, Wash. 
Portland, Oreg. 
Omaha, Nebr. 
Oakland, CU. 
Albany, N. Y. 
Camden, N. J. 
Dalbe, Tex. 
Den Moines, Iowa. 
St. Joecph, Md, 
Tacoma, Wash. 
Kansas City, EanB. 
Schenectady, N. Y. 
Akn>n, Ohio. 
Fort Worth, Tex. 
WilfceB-Barre, Pa. 
Erie, Pa. 
Peoria, lU. 
Jcdmstoini, Pa. 
Altoona, Pa. 
Saginaw, Hich. 
Canton, Ohio. 



Wichita, Kane. 
Springfield, 111. 
Binghamton, N. Y. 
Little Rock, Ark. 
Bay City, Uich. 
Lincoln, Nebr. 
Topeka, Kana. 
Sacramento, Cal. 
Puebb, Colo. 
HcEeeeport, Pa. 
Superior, Wis. 
IKslamazoo, Uich. 
Hontgomery, Ala. 
WooMocket, R. I. 
Racine, Wis. 
Elmira. N. Y. 
KnozviUe, Tent). 
New Castle, Pa. 
Oehkoeh, Wis. 
Joplin, Uo. 
South Onutha, Nebr. 



In Dubuque, lows, and La Crosse, Wis., the col- 
lection of garble was under private arrangement of 
the householder during the winter, but waa by the 
city during the summer. 

In 41 other cities a portion of the garbage collected 
waa collected under private arrangement of the 
householders. In some of these Ucensed farmers did 
the collecting free of cost to the city or the house- 
holder for the privil^e of feeding to swine, while in 
others householders had to pay for the removal. In 
most of these cities, so far as reported, only a small 
proportion of the total quantity produced was col- 
lected under private arrangement of the householders, 
except in Duluth, Minn., where the city had only one 
horse and wagon engaged in the collection; New 



Britain, Conn., where only about one-third was col- 
lected by the city; Taunton, Mass., where fully one- 
half was coUected by the householders; Springfield, 
Ohio, where about one-fifth was so collected; and 
San Antonio, Tex., where half or more waa so collected. 

In most of those cities where the collections were 
made both by the city and the householder, the col- 
lection under private arrangement of the household- 
ers was in the business section only, though in Toledo, 
Ohio, Hartford, Conn., and Springfield, Ohio, it was 
mainly from the residential sections. In Rochester, 
N. Y., it was in various parts of the city, and in Lynn, 
Mass., it was in a small section only. In Haverhill, 
Mass., it was in the "compact part of the city." 

In 24 of the 41 cities above referred to, hotels and 
restaurants were specifically required to provide for 
the removal of their garbage. These cities were: 



Chicago, III. 
Boston, Mass. 
Buffalo, N. Y. 
Cincinnati, Ohio. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Loe Angeles, Cal. 
Denver, Colo. 
Colnmbus, Ohio. 



Pateraon, N.J. 
Richmond, Va, 



Nashville, Tenn. 
Lowell, Mass. 
Salt Lake City, Utah. 
Troy, N, Y. 
Mancbeater, N. H. 
Fort Wayne, Ind. 
Portland, Me. 
South Bend, Ind. 
Salem, Mass. 
WheeUng, W. Va. 
Butte, Mont. 
Joliet, 111. 



In Minneapolis, Denver, Columbus, and Salem the 
requirement of collection by hotel and restaurant 
keepers extended to the entire city; for three cities, 
the section of city in which collected was not reported, 
and in the others the collection was in the business 
section only. 

BefftUatioTis of private coUeetion. — In nearly all cities 
where the collection of garbage was under private 
arrangement of the householder, the collection was 
made under the supervision and control of the board 
of health. The r^ulations governing the collection 
are in some cities embodied in rules laid down by the 
board of health; in other cities they are embodied in 
aty ordinances. Regulations as to the kind of wagons 
to be used in the collection were reported for 17 cities, 
as follows: 

Boston, Mass. Oakland, Gal. 

San Fianciaco, Cal. Cambridge, Mass. 

Newark, N. J. Hartford, Conn. 

Lob Angeles, Cal. Springfield, Mass. 

Providence, R. I. Tacoma, Wash. 

Portland, Oreg. Altoona, Pa. 

Columbus, Ohio. Springfield, Ohio. 

Syr^uae. N. Y. Sacramento, Cal. 

Paterson, N. J. 
In the following cities there were limitations as to 
the time of day or days in the week when collections 
were to be made: 



Chicago, 111. 
St. Louis, Mo. 
Loe Angeles, Cal. 



Portland, Oi^. 
Houston, Tex. 

1, Nt Y. 



lOOglc 



GENERAL STATISTICS OF CITIES. 



In the following cities there were regulations which 
required the removal of garbage a certain number of 
times per week. 



Chicago, HI. 
Omaha, Nebr. 
Troy, N. Y. 



Johnstown, Pa. 
BinghamtoD, N. V. 
Sioux City, Iowa. 



In the following cities licenses were required for 
those makii^ collections: 

New York, N. Y. Springfield, Maas. 

Uinneapolis, Uinn. Tacoma, Waah. 

Seattle, Waah. Fort Worth, Tex. 

St. Riul, Minn. Portland, Me. 

Lowell, Hftss. Salem, Maaa. 

Cambri^e, Uaaa. Taunton, Mam. 
Salt Lake aty, Utah. 

OHea with private arrangement for coUecting aahea. — 
The remoTal of all ashes was under private arrange- 
meat of th9 householders in aU of the 43 cities in which 
the removal of all garbage was by the householder, 
except Camden, N. J., Wilkes-Barre, Pa., S^inaw 
and Bay City, Mich., Knoxville, Tenn., and also in 
the following 35 cities: 



8t. Louia, Mo. 
Fittabuigh, Fa. 
Kansas City, Mo. 
Providence, R. I. 
St. Paul, Minn. 
Denver. Colo. 
ColumbuH, Ohio. 
Toledo, Ohio. 
Worceeter, Uaaa. 
New Haven, Conn. 
Bridgeport, Couu. 
Reading, Fa. 
San Antonio, Tex. 
Dallaa, Tex. 
Yonngitown. Ohio. 
Waterbury, Conn. 
Evantrville, Ind. 
Fort Wayne, Ind. 



Portland, Me. 
Terre Haute, Ind. 
South Bend, Ind. 
Alleutown, Pa, 
Pawtucket, R. I. 
Lancaster, Pa. 
Atlantic City, bf, J. 
Rocktord. Ill, 
New Britain, Conn. 
Wheeling, W. Va. 
Dubuque, Iowa. 
Galveaton, Tex. 
Quincy, 111. 
Aubum, N. Y. 
Houston, Tex. 
Davenport, Iowa. 
La Croaae, Wi^. 



For 14 cities the reports specifically stated that a 
portion of the ashes produced were removed by the 
householders, and it is also probable that in nearly every 
other city some of the ashes produced were so removed. 

In Bay City, Mich., all ashes were removed by house- 
holders except from November 1 to April 1, during 
which time they were collected by the street-cleaoing 
department. In Wilkes-Barre, Pa., all ashes are re- 
moved by the householders except a small quantitj' 
at the spring clean up. 

Cities imih privcUe arrangements for collecting rub- 
bish. — The collection of rubbbh was by the house- 
holders in all of the cities in which ashes were collected 
by the householders except Fittsbui^h, Pa., Dallas, 
Tex., and Saginaw, Mich.; in addition, rubbish had to 
be disposed of by the householders in Scranton, Pa., 
and Lowdl, Mass. In Chattanooga, Tenn., and 
Augusta, Gb., householders disposed of a part of their 
rubbish. Householders of many other cities im- 



doubtedly disposed of certain classes of rubbish, but 
the data with reference thereto are incomplete. 

Oiiies with private arrangemejda for coReettng waste 
paper. — ^In the 12 following cities waste paper was 
reported as being collected under private arrangement 
of the householder: 



Cleveland, Ohio. 
St. Paul, Minn. 
OolambuB, Ohio. 
Scranton, Fa. 
Lowell, Mass. 
Albany, N. Y. 



Akron, Ohio. 
Fotlland, He. 
Binghamton, N. Y. 
Springfield, Ohio. 
Rocktord, 111. 
McKeesport, Fa. 



Cities VTiih private arrangementafor coUeHing butcher^ 
and market wastes. — Butchers' and market wastes form 
an almost negligible part of the refuse of eveiy city. 
Most of these wastes are valuable to rendering plants 
because of the grease they contain, and it is probable 
that city-paid scavengers have no opportunity to col- 
lect them even where they are willing to do so. The 
markets of many cities have animal and vegetable 
wastes which the city governments refuse to remove, 
and in at least 87 of the' 158 cities these wastes were 
removed by the market men. In New York City, 
meat, fish, and offal are removed free of cost by a 
contractor with the city. 

diies with private arrangements for coUeding dead 
animals. — In 79 cities large or both lai^e and small 
dead animals were collected free of cost to the city. 
In 46 of these cities th^ were collected under private 
arrangement of the householder, and in 33 by con- 
tractors with the city. Lai^e dead animals are valua- 
ble to rendering plants, and cities with such plants 
located in or near them are either under no expense or 
very little expense for the removal of this class of 
refuse. The 46 cities in which large dead animals 
were collected under private arrangement of the 
householder are: 



Cleveland, Ohio. 
Buffalo, N. Y. 
Seattle, Wash. 
Columbus, Ohio. 
New Haven, Conn. 
Scranton, Pa. 
Pateison, N. J. 
Richmond, Va. 
Grand Rapids, Mich. 
Dee Moin«e, Iowa. 
Dululh, Minn. 
Somerville, Mass. 
Akron, Ohio. 
Forth Worth, Tex. 
Erie, Pa. 
Portland, Me. 
Terre Haute, Ind, 
Johnstown, Pa. 
Oklahoma City, Okla. 
South Bend, Ind. 
Altoona, Pa. 
Pawtucket, R. I. 
Canton, Ohio. 



Wichita, Kans. 
Springfield, III. 
Sioux City, Iowa. 
Little Rock, Ack. 
Atlantic City, N.J. 
Bay City, Mich. 
Rockford, 111. 
Chattanooga, Tenn. 
Topeka, Kans. 
Pueblo, Colo. 
Davenpcnrt, Iowa. 
Superior, Wis. 
Newton, UaSB. 
Dubuque, lowm. 
Cheater, Pa. 
Racine, Wis. 
Quincy, III. 
New Castle, Pa. 
Auburn, N. Y. 
OshkoBh, Wis. 
La CrcMe, Wia . 
Newport, Ky. 
South Omaha, Nebr. 
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REFUSE-DISPOSAL SERVICE. 
REDUCTION PLANTS. 



Number of ^nts arid ikeir worJc, — A total of 94 re- 
duction plants was reported t^ 79 cities. Of these, 
92 were owned by private parties and 2 by cities. A 
total of 33,443 tons of dead animals and 2,346,692 
cubic yards of garbage were reported as reduced in 
priTately-H>wned reduction works, including 17,661 
tons of dead animals reduced separately, 690,390 
cubic yards of garbage and 15,782 tons of dead animab 
reduced together; and 1,656,302 cubic yards of garbage 
reduced separately. A total of 71,344 cubic yards 
of garbage and 65 tons of dead nnimwla were reported 
as reduced in plants owned or operated by the city. 
These figures are approximate, since many were based 
upon estimates, and no report whatever was obtain- 
able for Columbus, Ohio; Lowell, Mass.; Peoria and 
East St. Louis, 111.; and Salem and Fitchburg, Mass. 



The following 10 cities each reported more than 
one reduction plant: St. Louis, Mo., reported 4, 
3 for garbage and 1 for dead animals; New York, 
N. Y., and Newark, N. J., 3 each, 2 being for gar- 
bage and 1 for dead animals; Pittsburgh, Fa., 2, both 
being used for the reduction of bot^ garbage and 
dead animals; and Washington, D. C, Rochester, 
N. Y., Dayton, Ohio, Boston, Mass., Providence, 
R. I., and Lowell, Mass., 2 each, I for garbage and 
1 for dead animals. 

Reductiojit plaiUa operated hf private parties. — The 
quantity of garbage and of dead animals reduced 
during the year 1909 in private reduction works 
for which a report was obtained, together with the 
daily capacity of the works, are given in the table 
which follows. 
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Beduaion plants operated by the cUy. — Only two 
cities — Cleveland, Ohio, and Milwaukee, Wis. — own 
4nd operate reduction plants. Wilmington, Del., owns 
a reduction plant, but it is operated by a contractor. 
The plant at Cleveland, with a duly capacity of 280 
92775'— 13 i 



cubic yards, reduced 71,344 cubic yards of garble 
and 44 tons of dead animals. The plant at Milwaukee, 
which is used for the reduction of dead animals only, 
and for which the daily capacity was not reported, 
reduced 21 tons of dead animab during the year. 
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GENERAL STATISTICS OF CITIES. 
INCINERATION PLANTS. 



General statisHcs. — Ptaote for the incineratioa of 
refuse were reported by 48 cities. In 43 cities the 
plants were owned by the city, and by private parties 
in 5 cities; they were operated by city employees in 
41 and by private parties in 7 cities. The total quan- 
tity of refuse incinerated was 1,335,796 cubic yards, 
of which 1,227,909 cubic yards (consisting of 457,645 
cubic yards of rubbish, 505,738 cubic yards of garbage, 
and 264,526 cubic yards of refuse collected under the 
combined system) were incinerated in plants owned 
by cities, and 107,887 cubic yards (consisting of 77,620 
cubic ywds of rubbish and 30,267 cubic yards of gar- 
bage) in plants owned or operated by private parties. 



In addition to this, 3,918 tons of dead animals were 
reported as incinerated, of which 2,464 tons were incin- 
erated in plants owned by the city, 1,454 tons in plants 
owned or operated by private parties, and 240 tons in 
the open air. 

Details concerning the daily caparaty of the incin- 
eration plants of the several cities, together with the 
quantity of refuse treated in 1909, are given in the 
table which follows. The cities in which the plants 
were operated or owned and operated by private 
parties are indicated by footnotes. In all cities not 
thus indicated the incineration plants were owned and 
operated by the city. 
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Ltractore. • Iteptcaenta total capacity o[ two 



With the exception of New York, N. Y., Memphis, 
Tenn., and Richmond, Va., no city owned and oper- 
ated more than one plant. New York owned 8 plants, 
of which 5, with a total daily capacity of 200 cubic 
yards, were located in the Borough of Queens and 
used for the incineration of garbage and small dead 
animals; 2, with a total daily capacity of 250 cubic 
yards, were used for the incineration of rubbish from 
the Boroughs of Manhattan, Bronx, and Brooklyn; 
and 1, with a daily capacity of 120 cubic yards, was 
located in the Borough of Richmond and used for the 
incineration of garbage, ashes, and rubbish. 

Refute inaneraiion planta operated hy city. — ^The 
incineration plants operated by cities may be arranged 
in six classes: Those incinerating (1) rubbish only; (2) 
rubbish and dead animals; (3) rubbish and garbage; 
C4) rubbish, garbage, and dead animals; (5) rubbish, 
garbf^, and ashes; find (6) garbage only. 

The plants incinerating rubbish only were operated 
by 4 cities: New York, N. Y.; Cambridge, Mass.; 
Somerville, Mass. ; and Buffalo, N. Y. 



Salt Lake City, Utah, was the only city incinerating 
rubbish and dead animals. 

New York, N. Y., was the only city incinerating 
rubbish and garbage, the plant for this purpose being 
one of eight operated by the city. It is located in the 
Borough of Queens. 

The following five cities incinerated rubbish, gar- 
bage, and refuse collected together under the 
combined system in the following quantities: At- 
lanta, Qti., 146,000 cubic yards; Seattle, Wash., 
56,160 cubic yards; Sacramento, Cal., 26,563 cubic 
yards; Borough of Richmond, New York, N. Y., 
20,833 cubic yards; and Macon, Qa., 14,970 
cubic yards. Total for five cities, 264,526 cubic 
yards. 

Terre Haute, Ind., and Allentown, Pa., maintained 
incineration plants for treating garbage only. Chatta- 
nooga, Tenn., and Butte, Mont., maintained small 
plants for incinerating dead animals only. The plant 
in the latter city was on improved one. 
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REFUSE-DISPOSAL SERVICE. 
HORSES EMPLOYED BY CITY IN ITS REFUSE-DISPOSAL SERVICE. 



Statistics of horses employed. — ^The number of horses 
given in the table which follo^rs does not include those 
employed by the city for the removal of dead animals. 
Further, the table includes figures for only thosecities for 
which reasonably accurate information was obtained. 

Of a total of 6,764 horses employed by the 78 cities 
intruded in the table, 2,553, or 37.7 per cent, were 
hired by the city, either together with teamsters who 
owned them or separately. An examination of the 
table discloses a greater relative proportion of horses 
hired by the larger than by the smaller cities in this 
particular branch of city service. Some cities, like 



Chicago, 111.; &Iilwaukee, Wis.; New Orleans, La.; 
Minneapolis, Minn.; Los Angeles, Cal.; Rochester, 
N. Y.; and St. Paul, Minn., hired all horses used in 
the service, while other cities hired none. Where 
horses are Iiired, the prevailing practice is to hire Uiem 
with the teamsters, and very frequently, also, with the 
wagon or carts— that is, as a complete outfit. 

But a small proportion of the horses here tabulated 
were worked in teams, the larger number being used 
with single carts. This is indicated by the fact that 
the 6,764 horses were employed to draw 5,974 wagons 
or carts. 



NUMBER OF HORSES EMPLOYED IN REFUSE DISPOSAL SERVICE OF CITIES; IDM. 
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EXPENSES OF REFUSE-DISPOSAL SERVICE. 



Source ofjinancidl data. — The payments for the ex- 
penses of Uie refuse-disposal service of 120 cities shown 
in Table 12 are taken unchanged from the census 
report of financial statistics of cities having a popula- 
tion of 30,000 and over for 1909, except that in the case 
of a few cities the cost of collecting and disposing of 
dead ftnimRlH has been deducted. The amounts so 
deducted are similarly shown in a text table on page 52. 

At>enige costs of refuse-disposal fltfn;ice.— The average 
payments for the refuse-disposal service per 1 ,000 in- 
hatntants and per 1,000 cubic yards of refuse collected, 



sorted, and disposed of, g^ven in the last two columns 
of the table, show great variations for individual cities, 
and smaller variations for the groups of cities arranged 
according to population. Those averages are smallest 
in the groups of cities having the least population, and 
are largest in the groups of cities with the largest popu- 
lation, rising from the lowest in an irregular series. 
The average cost of collecting, sorting, and disposing 
of refuse per 1,000 inhabitants served and per 1,000 
cubic yards collected depends, as does the average 
quantity per 1,000 inhabitants, upon many factors. 
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One of these is the proportion which the ref uae handled 
by the city is of the entire quantity produced, as has 
been explained on p^e 39. 

Another element producing differences in the average 
cost per 1,000 inhabitants, as well as in the reported 
average quantity of refuse collected per employee of 
city or contractors, is the relative proportion of the 
different classes of refuse collected, sorted, and dis- 
posed of. The collection and disposal of garbage re- 
quires a much lai^r expenditure per unit of service 
than that for collecting other refuse. This higher aver- 
age cost of coUectinggarbageis shown by the foUowing 
table, based on the experience of 1 7 cities for which were 
reported the quantities of garbage and other refuse 
collected, and the costs of collection in each case: 
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that for collecting, sorting, and disposii^ of a cubic 
yard of ashes and rubbish was only $0.46. It can be 
seen, therefore, that no consideration of the average 
cost of refuse-collection service per 10,000 cubic yards 
removed, or 1,000 inhabitante, has any significance 
unless consideration is token of the relative quantities 
of refuse removed. 

Another factor affecting the average payments 
shown in the last two columns of the table, but not 
affecting the other averages of the table, is the varying 
distances that the refuse is hauled in the different 
cities. As a general thing this distance increases with 
the size of the city, but to this general rule there are a 
number of marked exceptions, one being Jersey City, 
N. J., in which the short haul required for disposing of 
the ashes so lessened the number of persons employed 
and the cost of the service as to measurably affect the 
averages of the group of cities in which Jersey City ia 
included. 

Cost of removing dead animala. — As far as it was pos- 
sible to ascertain the payments made for the removal 
of dead ammals, such payments have been excluded 
from the total cost reported for refuse disposal and are 
given in the following statement: 



The average cost of collecting and disposing of a 
cubic yard of garbage in the 17 cities was $1.62, while 
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REVENUES FROM REFUSE DISPOSAL. 



CHiea obtaining revenues from refuse di$posal. — ^Each 
of the following cities received revenues in excess of 
$1,000 by the disposal of household refuse: 
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From the operation of its garbage-disposal plant 
Cleveland, OMo, received $107,296 from sales of 
grease, $32,639 from sales of fertilizer, and $10,521 
At)m sales of ashes and rubbbh. From the sales of 
garbage Somerville, Mass., received $8,731; Lyim, 
Mass., $7,017; Springfield, Mass., $4,133; Brockton, 
Mass., $3,882; and St. Paul, Mum., $3,445. From 
sales of pigs Brockton, Mass., received $5,379. Most of 



the revenues reported by other Massachusetts cities 
came from sales of garbage. The revenue reported 
by Buffalo, N. Y., was derived from sales of rubbish. 
The following 13 cities in addition to the five men- 
tioned in the preceding paragraph reported revenue 
receipts from sales of garbage: 



Cleveland, Ohio. 
Worcester, Uasa. 
Lowell, Maae. 
Cambridge, Masa. 
Lawrence, Ha». 
Bvausville, Ind. 
Savannah, Ga. 



Portland, Me. 
Johnstown, Pa. 
Maiden, Maas. 
Salem, Uaes. 
McKeeeport, Pa. 
Tatinton, Maai. 



The followmg 11 cities received revenue from sales 
of waste paper: 

Cleveland, Ohio. Lawrence, Mass. 

Cincinnati, Ohio. Somerville, Ua«s. 

Richmond, Va. Noriolk, Va. 

Lowell, Masa. OklahoEoa City, OkU. 

Hartlord. Conn. Salem, Man. 
Lynii, Mass. 
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Revenue from ashes was receivad by the following 
6 cities: 



Boston, Haas. 
Grand Itapids, Mich. 
Lynn, HtiBB. 



EvansvJIle, Ind. 
Norfolk, V». 
Haverhill, Maae. 



Revenue from rubbish was received by Now York, 
N. Y.; Cleveland, Ohio; Buffalo, N. Y.; CSncinnati, 
Ohio; Cambridge, Mass.; and Spokane, Wash. 

Wheelii^, W. Va., and Macon, Ga., received rev- 
enue from sales of hides and scrap iron; New York 
City, from sales of meat, fish, and offal; and Boston, 
Mass., from market wastes. 

For the privilege of removing dead animals, Chicago, 
m., received $25; Newark, N. J., $2,975; Los Angeles, 
Cal., $2,000; Pawtucket, R. I., $300; and Toledo, 



Ohio, $1.50 for each large animal removed. Other 
cities receiving revenue from the disposal of dead 
animals were New York, N. Y.; St. Paul, Minn. 
($1,210) ; Portland, Greg.; Spokane, Wash. ; Savannah, 
Ga.; McKeesport, Pa.; and Augusta, Ga. ($306). 

Several cities derive revenue in an indirect way 
from refuse disposal, but the information elicited 
by the Census schedules on this subject is only frag- 
mentary. 

The heat generated by the burning of rubbish in 
Buffalo, N. Y,, was utilized in the operation of a 
sewage pumping station, and that generated by the 
incineration of garbage in Minneapolis, Minn., was 
used for heating and lighting the city workhouse and 
tuberculosis hospital. 



Digitized by 



Google 



Part III— STREET-CLEANING SERVICE. 



DEFINITIONS, METHODS, AND NECESSITY OF SERVICE. 



Defi.niiwn8. — The term street-eUaning service is used 
in this report as the geaeric designation of that branch 
of municipal service that comprises (1) the regular 
and occasional removal from the surface of streets 
and alleys of v^etable, ammal, and mineral sub- 
stances that have accumulated in such streets and 
alleys in connection with th^ use as hi^ways; (2) 
the disposal of the substances thus removed; (3) the 
removfd from the paved streets and sidewalks of the 
snow and ice that has fallen or formed thereupon, 
leather with the disposal of such snow and ice; and 
(4) the administration of the several classes of opera- 
tions above mentioned. The operations described 
above by the four numbered phrases are referred to in 
this report as street cleaning, disposal of street cleanings, 
snow and ice removal and disposal, and administration 
of ike street-cleaning service, respectively. 

Street cleaning comprises all regular and occasional 
deaning of streets and alleys by sweeping, raking, 
fluslung, or washing. It includes the sprinkling of 
streets and alleys with water to lay the dust prelimi- 
nary to their being swept or washed, but includes no 
other sprinkling with water or other substances, all 
other sprinkling being included as part of the dust 
prevention of the street and general highway service. 
It includes the raking and sweeping of streets and 
alleys to remove refuse that has fallen upon them, but 
not the removal from streets and alleys of ashes and 
other refuse that has been deposited there by house- 
holders, nor the raking of back and vacant lots to 
remove therefrom the refuse that has there been accu- 
mulated, such work bong part of the refuse-disposal 
service. 

Necessity for street cleaning. — Street refuse, if uore- 
moved, injuriously affects pavements. In times of 
rain it becomes very disagreeable to travelers, and 
when dry and reduced to dust by street travel, it is 
readily blown about by the wind and enters stores and 
residences with injurious effects. In addition, the 
street dust contains disease germs and is a potential 
cause of the diseases of the nasal passages, throat, and 
tungs. Moreover, the animal matter deposited in the 
streets, by becoming a breeding place for flies, may, if 
unremoved, assist in spreading typhoid fever. Street 
cleaning thus relates itself to public cleanliness and 
public health as does refuse disposal; and hence in a 
functional classification of municipal services must be 
treated as a part of the division of health conservation 
(64) 



or sanitation, although, as has been pointed out on 
page 16 of the Introduction, the 8teeetr<Jeaning service 
is under the same administration as the highways in 
137 of the 158 cities covered by this report. 

The menace of street dust to public health is clearly 
brought out in the 1911 report of the commissioner 
of street improvement in the dty of Cambridge, Mass., 
in the following language: 

The relation of street dust to public health ie of gnM importance. 
Upon a. moment'! reflection it will be evident that our streets are 
receptacles for vast numbers of organisms of various Idnds. Under 
proper conditions many of theee may cause disease. The tubercle 
bacdllus contained in the sputum of persona suffering froni tuber- 
culoeda frequently reaches the streets and is undoubtedly jweeent 
in much of the accumulation of street filth. While there is little, 
ii any, direct evidence that specific cases of disease have been 
caused by street dust, it is quite generally recognized that throat 
and other troubles follow periods during which dust is prevalent. 
Dr. E. W. Hope ■ has compiled statistics with a view to presenting 
circumstantial evidence that street dust has caused infantile diar- 
rhea. He attempts to show a relation between rainfall and mor- 
tality from this disease. The statdstics are given in the following 
tabulation: 
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In Science ' Dr. Sedgwick records that "10 liters of air taken 5 
feet above the surface of a macadamized street in a dust storm con- 
tains as many as 200,000 microorganisms." Such statistics and 
research throw much liglit upon the possibility of a direct connec- 
tion between dust and disease. It is not necessary in this report 
to go into great detail in this matter. It is, however, important in 
any report upon the improvement of dty stieets to point out the 
dangers of the dust nuisance. Much tan be done to prevent dust 
by a proper and thorou^ cleaning of the streets. Another impor- 
tant method of dust prevention is the application of oil to the street 
surfaces. This isarecent practice, but it has already demonstrated 
its value. Every effort should be made to reduce the danger from 
street dust to the minimum, both by so constructing streets that 
the least amount of dust will arise from them and by adopting the 
most approved methods of street cleaning and dust laying. 

Disposal of street cleanings. — The disposal of the 
street refuse removed by street cleaning is to be differ- 



■ Harrington's Practical Hygiene. 
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entiftted as fully as practicable from that of the work 
of street clesnii^ proper. The tine of demarcation is 
substantially that described for the differentiation of 
the disposal of household refuse from the collection of 
refuse as stated on page 37. If street cleanings are 
hauled away by the pick-up teams and dumped upon 
land, the sarices of the teams and teamsters should 
be included as part of the work of street cleaning, and 
the only expense for disposal will be that of the serv- 
ices of men at the dumps for leveling off the land, etc. 
In case the street cleanings after being hauled to a 
dump are transported by rul or boat to a place of 
final disposal, the cost of disposal should include the 
expenses above mentioned, together with the costs of 
transportation and all expenses incidental to such 
transportation to the place of final disposal. 

MetJioda of street cleaning. — In the cleaning of streets 
and alleys American cities make use of the following 
different methods or processes: (1) Hand sweeping,. 
(2) horse or motor sweeping, (3) flushing or washing, 
and (4) gutter cleaning. Under (1) are included all 
sweeping or cleaning of streets with hand brooms, 
small pick-up machines, and other apparatus operated 
by human labor. Under (2) is included all cleami^ 
by horse or motor-driven apparatus for sweeping the 
streets, whether combined with pick-up devices or not. 
Under (3) is included all cleaning of streets by the use 
of water, by machine flushing, by hose flushing, or by 
waslung with what .are caUed "sque^ees" or other 



devices. Under (4) is included the cleanii^ of gutters 
of unpaved streets when such cleaning is not associ- 
ated with any sweeping, scraping, or other cleaning 
of the general street surface. 

The work of gathering up street cleanings from the 
gutters after the processes mentioned in (1), (2), and 
(3) is in reality a part of the work of cleaning streets 
by those methods and should be so treated in the 
accounts and records. If, however, any dty desires 
to keep separate accounts and make separate reports 
of the cost of this pick-up service, it should differen- 
tiate it 80 as to show the amount and cost of such 
service for each class of street cleaning, and also the 
quantity of cleanings removed. 

Snow and ice removal. — The purpose of snow and ice 
removal is somewhat different from that of street 
cleaning. Snow and ice are removed to make streets 
passable for pedestrians and to facititate traffic, and 
hence the work of removing them is a part of the 
hi^way service and not of the service for promotion 
of cleanliness. That work is, however, iisually under 
the supervision of the street-cleaning department 
and is performed in large part by street-cleaning 
employees. This is especially the case where a street- 
cleamng service is maintained throughout the year. 
Under these circumstances it has been impossible 
in all cases to secure statistics of snow and ice removal, 
ail costs of the service being included with that for 
street cleamng in the accounts of many cities. 



ACCOUNTS, RECORDS, AND REPORTS OF STREET-CLEANING SERVICE. 



Uniform accounts and reports of streeUdeaning 
service. — The general requisites for a successful 
scheme of uniform accounts and reports for all de- 
partments of governmental service are set forth in 
the introduction to this report. On pages 14 and 15 
definitions are presented of such standard terms as 
eiqtenses and outlays, and a scheme of accounts is 
given in which each account is assigned a descriptive 
name and a number which shows its relations to all 
the other accounts and to the system as a ^ole. 
The text of Part V of this report, dealing with high- 
ways, presents on page 63 a brief list of summary 
and general accounts for the general highway service 
arranged in harmony with the scheme of accounts 
just referred to, and includes a division of accounts 
specifically arranged for the street-cleaning service. 
The scheme of accounts is thus arranged because the 
Btreet-ideaning service is under a common adminis- 
tration with the highway service in 137 of the 158 
cities covered by this report. In this connection it 
should be noted, however, that if the street-cleaning 
service is under the supervision of some division of 
the mimicipal administration other than the highway 
department, the accoimts relating to it should be 
adjusted to the other accounts of the department 



substantiaUy as they are arranged with reference to 
the other accounts of the highway department in 
the following exhibit of accounts for the street-cleaning 
service, and the more complete scheme of accounts 
of which the same is a part, ^ven on page 63. 

3. Cleaning eUeeta: 

30. Admmietiulion. 

31. Hand a weeping. 

32. Machine sweeping hy tioTse and motor. 

33. Flufifaing and washing. 

34. Cleamng gutters. 

35-37. Other cleaning of streetB. 

35. Dispoeal of street cleaningH. 

39. Snow and ice removal and dispoBol. 

No specific use is assigned to accounts numbered 
35 to 37. Those accounts may be used for recording 
the ct^ts of any class of street-cleaning work not 
specifically provided for by the numbered accounts. 

In addition to keeping the accounts numbered 30 « 
to 39, as above outlined, cities should keep a suffi- 
cient number of three-digit or subgeneral accounts to 
show for each of the accounts 31, 32, and 33 the costs 
of cleaning by different methods each class of streets; 
that is, one subgeneral account subordinate to ac- 
cotmt 31 should record the cost of hand sweeping 
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asphalts-paved streets, another the cost of hand sweep- 
ing brick-paved streets, and other accounts the cost 
of cleaning other classes of streets, either regularly or 
occasionally by hand or by other methods. 

Physical or general records. — ^The physical or general 
street-cleaning records of cities should follow the same 
clasaificatioQS as are employed in the financial records. 
They should show for each kind of street and tdley, 
classified according to the character of surface, (1) the 
length in miles aod area in square yards subject to 
regular cleaning; (2) the length in miles and area in 
square yards that were cleaned one or more times 
during the year but not subject to regular cleaning 
every week; (3) the length in miles for which the only 
cleaning was that of the gutters; (4) the quantity of 
cleanings collected; (5) quantity of snow and ice 
removed, stated in tons or cubic yards; (6) area 
(square rods) of territory from which the snow was 
removed; and (7) the number of snowfalls for which 
the service was performed. The area and length of 
streets thus recorded for street cleaning should be 
entered under titles ' 'streets regularly cleaned," 
"streets occasionally cleaned," "streets with gutters 
only cleaned," and "quantity of cleanings collected" 
or "snow removed" in tons or cubic yards. 

With records thus kept it will be easy to refiort at 
the close of every fiscal period the ^gregate of surface 
cleaned by each method and the quantity of cleanings 
for each class of streeta, and quantity of snow removed 
as above set forth, and given under the designation 
"area of cleaning done," or "square yards of cleaning," 
and "tons" or "cubic yards of cleanings," and "tons" 
or "cubic yards of snow removed," etc. 

In addition to the foregoing general or physical 
records which are needed to correlate with the financial 
accounts in order to show the costs of siich service per 
unit of area of street surface cleaned or freed from snow 
and per unit of cleanings or snow collected, other 
records are required to give all the data necessary for 
a complete understanding of the service. These are 
detailed records of the equipment, iocluding horses, 
machines, and other apparatus, the average distance 
the refuse or snow is hauled, and the number of em- 
ployees of the various classes in the service. More- 
over, the general and physical records, as well as those 
for expenses, should take account of the character of 
the pavements cleaned or freed from snow; for with- 
out knowledge of this kind it is impossible to deter- 
mine the efficiency or economy of the service in differ- 
ent cities or in different parts of the same city. This 
may be seen from the tact that New York City in 1907 
by experiments demonstrated that granite-block pave- 



ment was 40 per cent and cobblestone paTement 20 
percent more expensive to clean than sheet asphalt. 

Another factor of ahnost equal importance to be con- 
sidered in connection with street cleaning and, to a 
lesser extent, with snow removal, is the state of repair 
of the pavement to be cleaned. The experiments in 
New York City in 1907 also demonstrated that it cost 
20 per cent more to clean a pavement in fair condition 
and 40 per cent more to clean one in poor condition, 
than to clean one in a good state of repair. The rec- 
ords of street cleaning properly kept take on under 
these circumstances an additional importance from 
their relation to the general highway service. The 
figures quoted show that the costs of street cleaning 
must be taken into account in considering the fre- 
quency with which streets should be repaired and 
resurfaced; for without statistics from the street- 
cleaning service as to the cost of cleaning streets in 
. different states of repair, the persons ui charge of the 
general highway service lack important data for the 
proper guidance of their labors. 

Another class of data with reference to street clean- 
ing which should be provided by the general or phys- 
ical records of cities is that which shows the proportion 
of the area cleaned in the business section of the city 
to that in the residence section. The former area is 
always more expensive to clean than the latter, and 
without taking this fact into consideration no just 
comparison of street-cleaning expenses can be made 
between different cities. Information is also desirable 
as to the area in square yards of streets cleaned per 
day or per week by more than one method, and thus 
the extent of the area so cleaned that is contained in 
the total. To aid in intorproting records and state- 
ments of costs per unit of work or of service, city rec- 
,ords should sot forth the kind or type of machine used 
in cleaning each kind of ]>avement, the method of 
using each class of machine, the number of miles of 
street car tracks on streets, and should state whether 
the street cleaning requires preliminary sprinkling. 
Accurate records should also be kept of the number 
of men and of horses employed in street cleaning and 
snow and ice removal, and the aggregate number of 
days' service by each. 

Records of contract street cleaning. — Measures should 
be taken to secure and publish statistics of street clean- 
ing and snow and ice removal by contract such as are 
here outlined for the services when performed by city 
employees. In this manner the information would be 
secured for ascertaining the relative economy of street 
cleaning and snow and ice removal by city employees 
and by contractors. 
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Contents ofgenercU tables. — Table 13 presents a gen- 
eral summary of the street-cleaning aerrice in the 158 
cities covered by this report, and Tables 14, 15, and 
16 present a number of additional details of the serrice. 

Imperfeeiions ofstaiisticB. — These tables are far from 
containing all of the details requisite for a comprehen- 
sive study of the street>-cleaiiing service in the various 
cities. They show, however, the area subject to clean- 
ing, the average number of employees engaged, the 
quantity of sweepings removed, and the cost of clean- 
ing. Much of the data on the area regularly and occa^ 
sionally cleaned is inaccurate. Probably in no other 
department of municipal administration are physical 
records so imperfect as in that of street cleaning. 
Comparatively few cities have accurate records of the 
area subject to the diffwent methods of cleaning, the 
hours or days of service devoted to the areas cleaned 
by "the different methods, or the quantity of street 
sweepings and snow and ice removed, and even fewer 
have ever made computations to determine the cost 
of cleanii^ per unit of service rendered, such as the 
cost of cleaning per square yard or per million yards 
of surface. Moreover, it was impossible in many cases 
for census agents to obtain correct information on the 
number of times streets were actually cleaned during 
the year. Apparently there was no regular schedule 
in many cities, and the frequency of cleaning depended 
upon a variety of circumstances. This was especially 
the case with respect to cleaning by flushing, the fre- 
quency of which depended to a large extent upon 
weather conditions. 

Eighway areas cleaned. — In each of the 158 cities 
covered by Table 13 there was a certain area that was 
subject to a regular schedule of cleaning, and in tho 
great majority of cities a part of the highway area was 
cleaned at least once a week. In general, the only 
streets and alleys thus regularly cleaned wero those 
whose surface was paved with hard materials, such as 
granite, Belgian blocks, brick, asphalt, or tar^bound 
macadam. In a limited number of cities, however, 
streets with oil or water-bound macadam or similar 
pavements were also reported as being regularly 
cleaned. The relation of Uie area of streets and alleys 
with paved surfaces to the total area of such streets 
r^ularly cleaned is shown in the first two columns of 
Tabic 13, and the percentage of the total paved sur- 
face subject to regular cleaning in tho third column. 

The table, in addition to giving the total area of 
streets and alleys regularly cleaned, gives die area 
cleaned by each of Uie methods or combination of 
methods employed. It also gives the total mileage 
subject to occasional but irregular cleaning. 

Area^ regularly cleaned. — Included in the areas 
swept by hand are areas cleaned by street sweepers, 
whether operating band-cleaning machines or broom 
and shovel. In many cities areas subject to hand 



cleaning by day were by night swept by machines 
drawn by horses, or other power, or flushed, and in a 
few cases they were swept and also occasionally 
flushed. 

In the table which ftrilows is shown the area in , 
square yards of highways subject to r^ular cleaning 
by each of the methods employed, as reported by the 
Bureau of the Census in 1909 and 1967. A consider- 
able area was cleaned by more than one method, as 
by sweeping by both hand and machine and by both 
sweeping and Sushing. When this is tho case the 
total area is shown for each of tho methods employed, 
thus giving rise to some duplication in figures. The 
extent of the duplication in 1909 was 46,150,305 
square yards, or 26.8 per cent of the total area subject 
to regular cleaning. Similar duplications were in- 
cluded in the 1907 report, but the amount thereof was 
not ascertained. 
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Changes in the character of service. — The above ex- 
hibit indicates that there was a considerable increase 
in the total highway area subject to regular cleaning 
during the intervening years; that practically three- 
fourtha of the increase was in the area swept by ma- 
chine; and that the increase in the area cleaned by 
fiushing was very small. 

PerceTtiage of area swept. — Of the total areas of 
highways subject to regular cleaning, 90.5 per cent was 
swept either by hand or machine, or both by hand 
and machine, or was cleaned both by sweeping and 
fluslung; and the remainder, or 9.5 per cent, was 
cleaned by flushing or washing only. Of the total 
area subject to r^ular cleaning, 9.9 per cent was 
swept and also flushed or washed. Stating the area 
flushed on the same basis as that of the area swept, we 
fijid that 90.5 per cent of the area subject to regular 
cleaning was regularly swept, and 19.4 per cent was 
regularly flushed or washed. 

Areas occasumaHy cleaned. — ^A comparison of high- 
way areas occasionally cleaned in the various cities as 
given in Table 13 ia of little significance or value. This 
fact becomes apparent when consideration is taken of 
the widely varying frequency of such cleaning in the 
different cities, and the fact that all highways cleaned 
less thf^ once a week for 40 weeks during the year 
were tabulated as occasionally cleaned, although such 
arbitrary classification can show no distinction be- 
tween those cleaned 39 times during the year and 
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those cleaned on vhat are called monthly cleaning 
da;yB or only at the spring and fall general cleanings. 
No very great progress can be made in compiling 
street-cleaning statistics until this infrequent and 
irregular cleaning is differentiated from the more 
thorough occasional sweepi^ of cities such as those 
referred to above in the same manner as the occasional 
cleaning is distinguished in the tables from the regular 
cleaning of streets one or more times per week. 

Fop the proper understanding of the tables, atten- 
tion shoidd be called to another class of street cleaning 
which is included in Table 13 in statistics of mileage of 
hi^ways occasionally cleaned. It is the mileage of 
improved streets and oil and water-bound macadam 
or gravel streets that are occasionally raked for leaves, 
paper, and other rubbish that accumulate on high- 
ways. This raking is a class of street cleaning, but it 
is so distinct from the other class of street cleaning 
that its statistics should be given separately; and 
until the records are so kept that this is possible, cer- 
tain figures of the street-cleaning service will continue 
as they are at present — of little value for purposes of 
comparison. In the scheme of uniform accounts 
outlined by the Bureau of the Census for the street- 
cleaning service, special provision has been made for 
recording the class of street cleaning last mentioned, 
and also the amount of service performed in all occa- 
sional as well as regular cleanii^ of streets. 

Freqiieney of street deaning. — ^Table 14 presents 'or 
the 158 cities covered by the report statistics of the 
areas of streets subject to the regular cleaning classi- 
fied according to the reported frequency of cleaning, 
and also the method of cleaning, as by hand sweeping, 
machine sweeping, and flushing. The areas cleaned 



each week by each of these three methods as given in 
Table 13 were computed from the data presented in 
Table 14. Many of the figures given in Table 14 are 
estimates, indicated by beii^ printed in it^ica. These 
estimates are (some of them, at least) based upon more 
or less imperfect data, and thus g^ve rise to inac- 
curacies, not only in Table 14, but also in Table 13. 

Average number of employesa in street deaning. — 
Table 15 presents statistics of the average number of 
employees in the street-cleaning service, classified by 
the occupation or class of work in which they are en- 
gaged, and also by the subdivision of the street-clean- 
ing service m whkh employed, as that of hand sweep- 
ing, machine sweeping, flushing, hauling, and all other. 

5(afw*tc« of snow and ice remowri.— Such data as 
were obtained relative to snow and ice removal for 
cities in the North and South Atlantic and North Cen- 
tral divisions of states in the present investigation of 
the sanitary and highway services are shown in Table 
16. The states within these divisions are arranged 
according to geographic location and the cities within 
each state according to size. 

The costs of this service could not always be s^fre- 
gated from the other expenses for street cleaning, and 
data relating to number of employees and days work 
were even more incomplete than the financial data. 
The number of days work reported for some cities was 
the number of days service by extra employees in times 
of severe storms; while for others the number of days 
work reported was that by the men engaged in shovel- 
ing snow. The result is that for several cities the re- 
ported cost of the service does not correspond with the 
number of days work reported. Palpable instances of 
such inconsistencies have been footnoted. 
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CHAEACTER AND IMPORTANCE OF SERVICE. 



fixation t^ aerviee to puAUe cUaiUiiieaa and p^lic 
hMUh. — -The term dust-prevention tervice is applied, in 
this report, to that bntnch or subdivision of municipal 
activities idiich is organized and cosduoted for the 
prevention of street dust. The relation of street dust 
to public cleanliness and public health has been set 
forth on page 57 in the text discussion of the street- 
cleaning ara-rice. From the facts there presented it 
becomes evident that the municipal service of dust 
prevention ia closely related to the municipal func- 
tional activity of sanitation or the promotion of 
cleanlineBs, the same as are the sewer, refuse-disposal, 
and street-cleaning services. 

Belation of service to the general Mghvxiy service. — ^But 
notwithstanding this relation of the dust-prevention 
service to the three services last mentioned, that serv- 
ice is treated by the Bureau of the Census as a sub- 
division of the highway service by reason of its more 



intimate relation to such service. It bears this rela- 
tion since all the methods that have bom adopted for 
lessening or eliminating street dust aid in the preser^ 
vation of the surface of macadamized, gravel, and dirt 
streets. On such streets the use of dtist preventives 
assists in binding together the particles of stone and 
dust on the surface of the street and thiis improves the 
character of the highway surface, increases its 
length of life in use, and lessens other costs for its 
care and muntenance. The sprinkling of streets with 
water, which was the first dust preventive employed, 
had this effect in no small degree, and the use of 
calcium chloride, oil, and various bitimiinoua com- 
pounds has shown that these substances are even 
more efficient as agents for the improvement of the 
street surface and the lessening of other coats of 
caring for and maintaining macadamized, gravel, and 
dirt streets. 



ACCOUNTS, RECORDS, AND REPORTS. 



^seniiala for good accounis and reports. — ^The 
financial aad physical or general records and reports 
of the dnst-preventioD service should set forth sepa- 
rately the facts relating to each and every class of 
toeatment, as those for water sprinkling, oil sprinkling, 
treatment with calcirmi chloride, asphaltum com- 
pounds, etc. For each method of treatment the 
financial accoimts should ^ve exact statements of 
expenses, including those for repairs and replacement 
of equipment. In like manner the general records 
flhould show for each method of treatment the area 
subject to treatment, the number of times treated 
during the year, and quantity of dust preventive used. 

To secure a complete statistical statement of the 
service and tbua to furnish all the data for measuring 
efficiency and economy, the general records must con- 
tain in addition to that which has just been stated a 
record of the equipment used, the number of workmen 
employed in each capacity, the results of the work done 
as the same affects the maintenance of the highways, 
the state of efficiency of the highway service, the effect 
of the dust-preventive treatment upon the wearing 
qualities of the highway surface, and all kindred infoi^ 
mation. As few, if any, cities keep such records it is 
impossible at the present time to present statistics of 
the dust-prevention service having as high a degree of 
exactness as is desirable. 



Units of service. — ^Various ninits of service in the 
dust-prevention service are employed by the different 
cities. Among those most frequently employed are 
treatment of a square yard of surface or of 1 foot of 
street length; one cart-day worked; or 1,000 gallons 
of water, oil, or bituminous liquid, or 1,000 poxmds of 
calcium chloride used; or one sprinkling cart or wagon 
worked one year. Each of these units is of value in 
determining some facts relative to the economy and 
efficiency of the service; but in consequence of differ^ 
ence in equipment or in conditions surrounding the 
service some of these imits are lees valuable than others, 
and only those are applicable m a given dty which 
relate to the method of dust prevention employed by 
that city. Of the imits mentioned the one most satis- 
factory is probably a single treatment, by sprinkling or 
otherwise, of a square yard. 

Uniform aecouiUs for service. — The general require- 
ments for a successful scheme of uniform accounts for 
all departments of governmental service have been 
set forth in the Introduction to this report, and in the 
same part of this report has been described at length 
the value of such accounts for comparisons of the 
economy and efficiency with which the service is ad- 
ministered in the several cities. In the same part of 
this report have been presented definitions of such 
standard terms as expenses and outlays, and there also 
(69) 
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has beeji presented a scheme of atcoiints adapted to 
all departments of municipal service, in which each 
account is given a descriptive name and a number 
which shows its relation to all the other accounts and 
to the system as a whole. In the same part attention 
baa been calletl to the fact that in only 23 of the 158 
cities covered by this report is the administration of 
tbe dust-prevention service separated from that of 
the general highway service or some other department 
or branch <if the service. This general tendency of 
cities to combine the two services under one adminis- 
trative head demonstrates that, from an administra- 
tive point of view, a workable scheme of uniform ac- 
counts for the dust-prevention service must be euch 
that it can readily be made a part of tbe scheme of such 
accounts for tbe general highway service. With this 
in mind the scheme which follows is shown on page 63 
as an integral part of a more complete scheme for 
highway accounts. In this connection it should he 



noted, however, that if the dust- prevention service is 
under the supervision of some division of the munici- 
pal administration other than the highway departinent 
the accounts relating to it should be ailjusted to the 
other accounts of such department substautiaily as 
they are arranged with reference to other accounts of 
the highway department iJi the following exhibit, and 
in the more complete scheme of accounts of wliich the 
same is a part, given on page 63. If the dust-preven- 
tion service is administered as an independent branch 
of the city government, the accounts should be or- 
ganized substantially as outlined in the scheme which 
follows for this particular branch of service: 
4. Prevention of atreet dual — 

40. Adminisliution. 

41, Spriukling with water. 

42-19, Sprinkling and treating with oil and other mib- 
Elannes, earh to be reported separately, ftnd 
accounts therefor given tipecial numbera and 
separate immes descriptive ol the methods. 



STATISTICS OF DUST-PREVENTIOX SERVICE. 



Slreft sfrrinkKng with vxitfr.^In Table 1 7 are shown 
statistics of tbe dust-prevention service in those cities 
in which streets were regularly sprmkled with water 
at tbe expense of the city during 1909, exclusive of 
the sprinkling that was for the purpose of laying dust 
preliminary to street sweeping. 

Of the 158 cities covered by this investigation, the 
streets were sjjrinkled regularly at the expense of the 
city in 99 cities. In 66 of these it was by horse-drawn 
sprinkling carts; in 12, by street-car sprinklers; and 
in 31, by both horse-drawn sprinkling carta and street- 
car sprinklers. Of the 87 cities in which sprijikhng 
was done by carts, the sprinkling was done by city em- 
ployees only in 59 cities, by contrac tors only in 16 cities, 
and by both city employe(« and contractors in 13 cities. 

The number of employees reportetl for nearly all 
cities is exclusive of superintendents and foremen, 
who are reported for the lai^er department — usually the 
street department — imder which the street-sprin- 
kling service was administered. In cities where all 
sprinkling reported was by contract, tbe city em- 
ployees reported were inspectors of the contract work. 

Length and area oj streets regularly sprinkled.— Both 
the length ui miles and area in square yards of streets 
subject to regidar sprinkling are shown m Table 17. 
The figures as to length, even though ui many cases 
estimates, are more nearly accurate than those relat- 
ing to area. In fact, the latter figures were often ob- 
tained by simply multipljdng the length sprinkled by 
an estimated average witlth of streets. The area thus 
obtained does not always represent even approxi- 
mately the actual area sprinkled, since in many coses 
the application was limited to a portion of tbe width 
of the street. 

The figures for area regularly sprinkled, per em- 
ployee or per cart, can not be used for measuring the 



efficiency ef the service, owing to the wide variations 
in the frequency of sprinkling in the different citiea. 

SprijiJcUn^ by car fiprinfcier*.— Sprinkling by street- 
car sprinklers was reported by 43 cities. In some 
cities tbe sprinkling by car sprinklers was confined to 
the area between the car tracks, or to this area and a 
narrow space outside of the rails. This was the case 
where the sprinkling was obligatory under the terms 
of the franchise. In some of these tlie sprinkling was 
at the expense of the city, while in others it was 
entirely or partly at the expense of llie street-car com- 
panies, depending upon tbe terms of the car company'* 
franchise. In the following cities the entire expense 
of the sprmkling was apparently borne by the street 
cor companies: Cleveland, Ohio; Pittsburgh, Pa.; 
Newark and Jersey City, N. J.; LouisviUe, Ky.; 
Faterson, N. J.; Wilmington, Del.; Youngstown, Ohio; 
Springfield, 111.; Little Rock, Ark.; Atlantic City, 
N. J. ; and Chester, Pa. In Seattle, Wash., and Provi- 
dence, R. I., the sprinkling was at the expense of the 
city; in Portlaml, Oreg., the city paid the stxeet-car 
company SI. 15 per hour for each car and crew; in 
Memphis, Tenn., the car sprinklers were owned by the 
car company hut operated by the city; in Grand 
Rapids, Mich., the city paid the car company $0.12 
per mile for sprinkling; ui Lowell, Mass., the city paid 
S4.75 per month for each car operated, and a further 
sum of $3 per car per day or portion of a day operated ; 
in Waterbury, Comi., the city paid the wages of the 
motorman and a laborer on each car; in Sacramento, 
Cal,, the city paid the street railway company a stated 
amount per montb for street-car sprijikUng; in Daven- 
port, Iowa, tbe city owned the car sprmkler; and in 
Taunton, Mass., the city paid llie cost estimated at a 
certain rate per hnear foot on both sides of the street. 
For other cities no report was secured aa to whether the 
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city or the street-car company bore the expense of 
sprinkling by car aprinklers. 

QuanHiy of water u»ed in sprinkling. — Several cities 
kept a more or less accurate record of the quantity of 
water used in street sprinkling, and where such records 
were kept or an estimate could foe obtained of the 
quantity used, the amounts are shown in Table 17. 
Although unintentional, iha quantity reported for some 
cities probably includes that used preliniinary to 
sweeping, no segregation having been made. 

Cost of sprinkling. — Under the cost of sprinkling are 
given the total payments for the sprinklii^ done, and 
also the cost per 1,000 population. For a few cities 
the cost of the sprinkling preliminary to sweeping may 
be included in the cost reported; but for most cities 
payments for such sprinkling are included with those 
for street cleaning. 

Frequency of gpriiJcling teiih vxUer. — The frequency 
with which streets are sprinkled with water varies 
greatly in different cities and in most cities in different 
sections of the city. The cities which had in 1909 the 
same frequency of sprinkling in residence and buainees 
portions are the following: 



Two to eij^t timea daily : 

UitwaukM, Wia. 

St. Fkul, Hinn. 

Nashville, Tenn. 

Brockton, Uaae. 
Four times dailj': 

Wi^ingtoD, D. 0. 

Lawtoice, Mms. 

EvansviUe, Ind. 
Tbne timee daiij: 

AtUatic City, N. I. 

Haverhill, Mam. 

Fitdibuig, Man. 
One to four times daily: 

Boston, Maas. 

HemphiH, T«m. 

Bay City, Mich. 
One to thiee times dally: 

New Ywk, N. T. 

San Antonio, Tez. 
Twice daily: 

Indianapolis, Ind. 

Denver, Colo. 

Columbne, Ohio. 

Fall River, Haoi. 

Cambridge, .Mass. 

HHtiord, Conn. 

Salt I^e City, Utah. 

Wilmington, Del. 

SomervUle, Mass. 



Twice daily — Continued. 

Waterbiiry, Conn. 

StOieuectady, N. Y. 

Maiden, Mass. 

Dubuque, Iowa. 

Everett, Mass. 

La Croem, Wis. 
DaUy: 

New Orleans, La. 

Bpiingfield, Mass. 

Troy, N. Y. 

Yonken, N. Y. 

Savannah, Qa. 

Butte, Mont. 
Pour to eight times weekly: 

Oakland, Cal. 

JohoBtowu, Pa. 
Two to six times weekly: 

Seattle, Wash. 
One to three times weekly: 

Los Angeles, Cal. 
Twice weekly: ■ 

Worcester, Mass. 

PatersoQ, N. J. 

East St. Louto, III. 

Salem, Mass. 

Kalamazoo, Mich. 
Once weekly: 

Newark, N. J. 

Jersey City, N. J. 



In the following cities the frequency of sprinkling 
varied between the business and residence sections as 
follows : 

Bustoess, tour times daily; residence, twice daily: 

Grand Rapids, Mich. 

Houston, Tex. 

Holyoke, Mas. 

Pueblo, Colo. 
Busineea, three or four times daily^ residence, once or twice 
daily: 

Sfln Francisco, Cal. 

Dallas, Tex. 

Birmingham, Ala. 
Bueineaa, three tiinee daily; reeidence, two or three times daily: 

SpringGeld, III. 

Chelsea, Mass. 
Bueinees, twice daily; residence, once daily: 

Davenport, Iowa. 

Augusta, Ga. 
In Minneapolis,' Minn., streets were sprinkled from 
four to eight times daily in the businees section, and 
from two to eight timee daily in the residence sections; 
in Lowell, Mass., from three to five times daily in the 
business section, and twice daily in the residrace 
sections; in Trenton, N. J., fire days per week in the 
businees section, but no sprinkling was done by the 
city in the residence sections; in Elizabeth, N. J., 
there was no sprinkling in the business section, and 
but once a day in the residence sections; in Norfolk, 
Va., streets were sprinMed six times daily in the 
busmess section and three or four times daily in the 
r^idence sections; in Oklahonta City, Okla., £ve times 
daily in the business section, but no sprinkling was 
done in the residence sections; in Sioux CSty, Iowa, 
once or twice daily in the business section, and three 
times a wegk in the residence sections. 

Portions of street apriiikled. — ^In most American cities 
^lich sprinkle streets with water, the watering coven 
the entire width of the street or roadway; and if any 
part of that width is unsprinkled, it is usually that 
which lies nearest the gutters or curbs. This practice 
differs somewhat from that reported for London, 
England, by Consul General John L. Griffiths In the 
Daily Consular and Trade Reports for l&irch 12, 1913, 
in which in referring to the city mentioned he says : 

In the city proper and in the immediately adjoining boroughs 
tbe streets are sprinkled in dry weather. In the BnbnrbaD districts 
this watering usually covers the entire width of the road, if of 
macadam, or stone blocks; but if ol asphalt or wood, it ia confined to 
two or three feet near the curb, to avoid rendering the surface 
slippery and dangerous to traffic. In vtry hot weather disinfec- 
tants are mixed with the water. 
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Speeialasaeatmenta for street spriiiklingwithvxiter. — In 
35 of the 99 cities in which street sp rinkling was carried 
on as a municipal function, a part or all of the cost of 
the sprinkling was asseesed against the property 
abutting on the streets sprinkled. The following is a 
list of these cities: 



St. Loub, Mo. 
Miimettpolia, Hinn. 
Hocheater, N. Y. 
St. Paul, Miim. 
Columbui, Ohio. 
WorceetvT, Man. 
Syncuae, N. Y. 
Lowell, Haas. 
Cambridge, Mub. 
Dayton, Ohio. 
Bridgeport, Ctaui. 
Hartford, Conn. 
Lynn, Maee. 
Sprii^eld, HasB. 
Lawrence, Han. 
Dululh, Minn. 
Somerville, Uan. 
Watwbury, Ctaui. 



Evanaville, Ind. 
Akron, Ohio. 
Portland, Me. 
Brockton, Man. 
Maiden, Man. 
Haverhill, Man. 
Salem, Maes. 
New Britain, Cann. 
Augusta, Ga. 
Butl«, Mont. 
Fitchburg, Maas. 
Bacine, Wia. 
Auburn, N. Y. 
Taunton, Haae. 
Everett, Man. 
Oehkoah, Wia. 
Chelaeo, Han. 



The asseesments were generally levied upon the 
front-foot basis, and for most cities were apparently 
uniform throughout the city. Thus the rate was 
reported as 2 cents per front foot for Fitchbmg and 
Everett, Mass.; 3 cents per front foot for Salem, Mass., 
and New Britun, Conn.; and 5 cents per front foot 
for Lynn, Mass., Duluth, Minn., and Somerville, Mass. 
In many cities the rate varied with the width of the 
street sprinkled and the number of times sprinkled 
per day. In Minneapolis, Minn., the rate was uniform 
for each ward; in St. Paul, Minn., the total cost of 
sprinkling for tiie year was assessed against the 
property owners on a front-foot basis, according to 
the number of applications of water during the entire 



W<Uer aprinldvng &v prwaie asaoeiaHons. — In many 
cities the street sprinkling was done by private asso- 
ciations of householders who had clubbed together for 
the ptupose. These associations have not, as a rule, 
any accurate records of the amount of money raised 
for the sprinkling, nor of the length or area of streets 
subject to sprinkling. It was deemed inadvisable, 
therefore, to attempt to get detailed information with 
respect to this sprinkling, except such information 
relative to length In miles of street sprinkled as could 
be supplied by city authorities. 

In the following list are shown the cities in which 
more or less sprinkling was done by private associa- 



tions of householders, tt^ether with the number of 
miles sprinkled where such was reported: 



Ctovebud.Obki.. 



Dctnit, llich 

BiilWo,N.Y 

ancimuU.Olllo.." 
Newark, N. J.. 



Now Onwuij, i*. . 

' - Aunlca.cy... 

tjC\tj,V.l... 



Auoaia, <M 

Synoiue,N.Y.... 
FaUri^N.I 



Onndkaplds, llioh. 

Rau]ln|r,P> 

WUmiDiton.IM.... 
Da ll<^Ha,low« . . . . 

fit. Jonpli ,11a 

Tny.V.-f 

Taoonu, Wash 

Khu»CII7.K>iu... 

Wuerbnrv, Cooa 

SobeuecUdT.N.Y.. 
HobDken, " 




Duat preventiwa other than water. — The great cost of 
dust prevention on highways by means of frequcnat 
application of water has led many cities within the 
last few yeais to experiment with the application of 
substances other than water for the prevention of 
dust. As early as 1900 San Francisco sprinkled cer- 
tain of its drives or city highways with oil. In suc- 
ceeding years other cities experimented with oib and 
emulsions of oil, generally first on park drives, and then 
on the boulevards and other highways of the city. 
By 1909 the use of oil as a dust preventive was b^oitd 
the experimental stage, and in some cities had largely 
superseded the use of water. 

The cities in which oil or some dust preventive other 
than -waXtsr was used in 1909, and the kinds of dust 
preventive used, are shown in Table 18. Of the 158 
cities covered by the investigation, 48 appear in this 
table. The kinds of preventive used are ^ven in maoy 
cases under their patented or trade names. Hie use 
of calcium chloride was reported by Boston and Springs 
field, Mass., only. But since 1909 this substance has 
been used by several other cities. 

It is to bo noted that in several cities the use of col 
was confined to park drives and boulevards, thon^ 
the area of these highways treated formed only about 
one-fifth of the total area treated. 
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Part V.— HIGHWAYS AND GENERAL HIGHWAY SERVICE. 



DEFINITIONS, ACCOUNTS, RECORDS, AND REPORTS. 



i>«/£nt(«m«. — ^The term highway is used by the Bureau 
of the Census as the generic designation of streets, 
roads, alleys, walks, and other thoroughfares open to 
the public travel, and the structures therein or there- 
upon forming a part of the same. In this report, how- 
ever, are presented statistics relating only to those 
highways and highway structures which are outside of 
pfu^ areas, including statistics of the so-called boule- 
Tards and drives of cities outside of parks, whether 
under highway or park management. 

Woik upon highways or in connection with their 
care, maintenance, and lighting is here referred to as 
the highway service. That service in this report is 
separated into three branches, each given a distinct 
name— as, the general highway service; the sireet-cUanr 
img service; and the dustr-preveniwn sermce. Statis- 
tics for the latter branches of the highway service have 
been presented in Parts III and IV. In this part are 
presented statistics of highways and of that portion of 
the highway service which is here referred to as the 
general highway service, or service upon the highways 
other than street cleaning and dust prevention. 

Btgiaremenis fvr uniform accounts and reports. — ^The 
ends to be attained by the adoption of a scheme of 
imifonn accounts and reports for each department of 
governmental service are set forth on page 14 of the 
text of the Introduction to this report. In the same 
connection are given definitions of such standard terms 
of accounting as those of expenses and outlays, and a 
description of a scheme of accounts of different orders 
in which all accounts are given descriptive names and 
numbers showing the relation of each account to all 
the others and to the system as a whole. The descrip- 
tion there given will apply with slight modifications to 
the system of accounts here presented for the highway 
service, which includes, as has been previously stated, 
the street-cleaning and dust-prevention services, as 
well as the general highway service. 
Aceffunttfor eipentet: 

0. OenetuI highway ttdminiatmtion— 

OIHW. Ab needed. 

1. Qenenl iiiainteiiaiice of roodwuya or etreeU, tcads, and 

alleyi— 

10. Roads, etc., without paved eurface. 

11-18. Streets, etc., with specified kinds of paved surface, 
mich OH water-bound' itmcadam, oil-bound mac- 
adam, e<heet asphalt, brick, etc.; the expenses 
for each cbnes of pavement tn be recorded sepa- 
rately, and the account therefor given a detcrip- 
tive name and a sepaiate number. 



Acemmli/or txpentea — Continued. 

1. Geneisl maintenance of roadwaye or streets, roads, and 

al leys — Continued . 

19. Compensated work by highway departmentti, or work 

by highway departments in repairing cuts made is 
pavements by other departments or by private par- 
ties, and othe^ work by the highway force for other 
departments and the public for compensation, ex- 
clusive of work the costs of which are met from spe- 
cial asscasments or charges in the nature of special 
aneeements. All amounts summed up in accoimt 
19 sliould be claaeified according to character of 
work, and recorded in separate three-digit accounts, 
the first two digits of tlie numbers of such subor- 
dinate accounts being 19. 

2. Uaint«nance and care of highway structures— 

20. Maintenance and care ai sidewalks. 

21-29. Maintenance and care of specified classes of struc- 
tures, such as crosswalks, curbs, gutters, bridgea 
for abolition of grade crossings, watering troughs, 
drinking fountains, street signs, etc.; the ex- 
penscfl for each to be separately recorded, and 
accounts therefor given aepatate numbers and 
descriptive names. 

3. Cleaning streets — 

30. Administration. 

31. Hand sweeping. 

32. Machine sweeping by horse and motor. 

33. Flushing and washing. 

34. Cleaning gutters. 

36-37. Other cleaning of streets. 

38. DispoKil of street cleanings. 

39. Snow and ice removal and disposal. 

(For further details, see Fart III.) 

4. Prevention of stieet dust— 

40. Administration. 

41. Sprinkling with water. 

42-49. Sprinkling and treating with oil and other sub- 
stances; the expenses for each to be recorded 
separately, and accounts therefor given separate 
numbers and names det<criptive of the methods. 
{For specific instructions, see Part IV.) 
6. Street tilting — 

60-69. Cost of each class of lighting to be recorded in sep- 
arate accounts with numbers and descriptive 
titles. 
6 and 7. Together with subordinate general and subgenera! 
accounts as needed. These accounts are to he used 
for distribution or incidental operating accounts, or 
for recording the expenses of other functional activi- 
ties of the department in charge of highways. All 
such accounts should be grouped under significant 
and descriptive tities and given appropriate numbers. 
AreounUfoT outlays: 
8. All outlays— 

60. Land, buildings, etc., for administration. 
81. Land for highwaj'e and cost of opening, widening, and 
grading streets. 

(«3) 
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AaxurdtfoT oudqfj— Continued. 
S. All outlayv— Continued. 

62. Street pavementfl or coela ol hard surface. 

8^0-829. Coat of each kind of paving, such as mac- 
adam, sheet asphalt, etc., to be recorded 
eepiuately and the account therefor ae- 
BJ^ed a separate descriptive name and 
three-digit number. 
83. Stmet structures other than pavements. 

S30-839. Cost of specified atnictUTM such as those for 
sidewalks, curbs, gutters, bridges for 
abolition of grade crossings, watering 
troughs, drinkiiig fountains, street ngns, 
etc ; to be recorded in separate accounts, 
with descriptive titles and with three- 
digit numbers. 
S4. Equipment of department. 

840. Equipment for administiation. 
S41-S49. Equipmentof various branches of highway 
service; to be recorded ^ter descriptive 
titles and with proper account numbers. 
AeeowUtfoT Tevenva and approprialitmt; 
9. Revenues and appropriations — 
90-99. As needed. 

Diatribution or incidental operaHng accounts. — As a 
result of the different organizations of highway depart- 
ments and the varying methods of control of the same, 
numerous Tariations must exist in accounts of different 
cities with their highway services, particularly in their 
accounts with the management of stables and other 
subordinate branches of work. All expenses of these 
auxiliary branches of service should first be chu^ed to 
a distribution or incidental operating account and 
later distributed to the several appropriation accounts; 
in the report they should be classified as set forth after 
the distribution. These distribution accounts, whether 
arranged on the basis here set forth or on a different 
basis may be given numbers not otherwise used, or 



may be given letters in connection with numbfflB, as 
may be found most convenient. 

PJiysiaU and general records. — The physical and gen- 
eral records that should be kept by those in chaige of 
the highway department are numerous. Attention is 
first called to those relating to hi^way improvements 
and highway structures. The records relating to 
streets should show the leoigth in mileB of each kind of 
paved street, and of those without such hard artificial 
surface. In addition the records of streets with hard- 
paved surface should diow (1) the total width of the 
street from curb to curb, (2) the width of the pavement 
proper, (3) the square yards of the street surface from 
curb to curb, and (4) the square yards of the pavement 
proper. The width and area of the pavement proper 
as distinguished from that of the street is usu^y the 
width and area of that portion of the street which is 
not covered by gutters constructed of material different 
from that of the pavement. The records should abo 
show the proportion of the paved surface, if any, which 
is paid for by street railway companies. 

The records of sidewalks, curbs, gutters, and other 
highway structures should show in similar detail the 
miles of each class of structures made of each class of 
material, and in the case of gutters and sidewalks the 
area in square yards and average width. In addition 
the annual construction should be recorded the same 
as the aggregate construction. With such records it 
will be easy to correlate costs of work in constructing 
pavements and other road structures, and the costs of 
the care and maintenance of highways with the im- 
provements acquired and the work performed, and in 
these and other ways provide statistics that will fairly 
measure the economy and efficiency of the highway 



STATISTICS OF HIGHWAYS AND GENERAL HIGHWAY SERVICE. 



The statistics on highways included in Tables 19 to 
33 are of all highways wi^iin city limits, whether 
maintained by city, county, or state. These highways 
are divided into streets and alleys, but the line of de- 
marcation between the two is not always clearly drawn. 
The term street usually signifies a traveled thorough- 
fare in a city or town, with a sidewalk on one or both 
sides of it, or with a space for such a sidewalk. The 
highways that are here tabulated as streets are in most 
cases those thoroughfares that divide the city into 
squares or blocks. Alleys are the narrow driveways that 
extend into or through the squares or blocks. They 
are usualty from 8 to 25 feet in width, have no side- 
walk, and are primarily for the convenience of house- 
holders in the square or block. In some cities, 
however, especially in those which are not laid out in 
squares or blocks as above indicated, all thoroughfares 
are classed as streets. 

Statistics of streets aiid aUeys. — In Table 19 and sub- 
sequent tables, streets and alloys are grouped according 



to the character of their, suriace into three dassee, 
referred to as (1) streets and alleys with durable pave- 
ments, (2) streets and alleys with nondurable pave- 
ments, and (3) unpaved streets and alleys, or streets 
and alleys with a suriace of the natural soil. The 
dividing line between the two classes of paved streets 
and alleys is, however, more or less arbitrary, as may 
bo seen by a Ust of the different kinds of pavement in- 
cluded in each class, as given in detail in Table 21. 

The fi.gures for alleys in Table 19 are much less per^ 
feet and comprehensive than those for streets, since the 
reports secured for some cities omit the length of aUeys, 
while those for others are based upon incomplete and 
inaccurate local records. As a rule, footnotes to the 
table call attention to the former class of cities. 

The reported length of alleys is an estimate for a 
large number of cities. For several the estimate was 
obtained by dividing the number of miles of streets by 
two. The presence and character of these estimate 
should be taken into account in all computations and 



Digitized by 



Google 



HIGHWAYS AND GENERAL HIGHWAY SERVICE. 



66 



deductions msde from the figures of the table that 
include those for alleys. For a few cities the table 
presents imperfect statements of the length of unpaved 
streets, due, as in the other cases mentioned, to the 
absence of reliable local records. Thus, in many cities, 
as in St. Paul, Mian., the local records of unpaved 
streets show the total length of imimproved streets 
«diich have been platted or surveyed; while in other 
cases, as in that of the neighboring city (tf Mloneapolis, 
the length reported includes traveled streets only. 

The proportion of the total length of streets covered 
with durable pavements is given as 41.2 per cent for 
the cities of Group I, and successivety less for each of 
the smaller groups. The highest proportion of such 
streets reported for any city was 82 per cent for Balti- 
more, Md. The proportion of total street length cov- 
ered with nondurable pavement was fairly uniform 
for the totals of the four city groups, thou^ there were 
great variations in the proportions of such streets 
between the different cities. Some cities reported no 
such streets, while several reported more than three- 
fourths of all their paved streets as of that class. 
Citjea of &oup I had the smallest percentage of streets 
with dirt or unpaved surface, the group totals for 
Groups n, m, and IV showing suocesdrely larger 
percentages. 

Length, area, and wtdtA of paoed atnels. — ^Table 20 
^ves for the various cities covered by this report the 
lei^^ in miles, area in square yards, and average 
width in feet of the streets classified as with durable 
and nondurable pavements. For an exhibit of the 
various kinds of street surface included in these gen- 
nal classes of pavemraits, the reader is referred to 
Table 21 and the text relating to the same, pages 66 to 
70. In addition to the length and area of these two 
classes of paved streets, Table 20 seta forth the per- 
centage that the length and area of each class formed 
of the total length and area of paved streets. The 
area of paved streets includes, as has previously been 
expluned, all the space between the street curbs, and 
is the area that must be used in statistics of street 
cleaning and street sprinkling. These areas of paved 
streets must not be confounded with the area of pave- 
ments in streets, which is the area to be used in sta- 
tistics of constructing, replacing, resurfacing, or re- 
pairing pavements. But few cities differentiate in 
their records between areas of paved streets and area 
of street pavements, the great majority recording and 
reporting only the area of the streets. Bec<^izdng 
this tact, the Bureau of the Census did not attempt to 
secure reports of the total area of street pavements. 
It sought to secure the length of all classes of streets 
and the area of the paved streets, or the total area 
from curb to curb classified according to the material 
used in the pavement of the main portion of the high- 
way. In a few cases, however, to some of which 
attention is specifically called on succeeding pages, the 
Kn&'—lZ 5 



Census agents have probably returned the figure for 
the area of pavements proper, and not that of paved 
streets. 

With the reception of the cities to which reference 
has just been made — those in which the only street 
figures avulable were those of the pavement area — 
the averse width shown in Table 20 is that of the 
streets from curb to curb. The averse width for the 
different city groups is fairiy uniform, being least for 
cities of Group I and greatest for those of Group IV. 
The reason for a less width for the cities of Group I is 
that that group is composed largely of the older cities 
of the country in which the streets are narrower than 
in the newer cities of the Central and Western states, 
i^ch form a larger proportion of the other groups. 
The cities of over 100,000 inhabitants reporting ^e 
lowest average width of paved streets are Philadelphia 
and Httsburgh, Pa., in which the av^^e width re- 
ported was 24.9 and 25.5 feet, respectively. In the 
latter city alleys were included with streets and re- 
duced the average; but in the former the average 
width given is that of streets alone. 

Streets vnth durahle pavements. — ^Tbe length and area 
of streets with durable pavements form a much larger 
percentage of the total for all paved streets in the 
cities of Group I than in the cities of any other group. 
The pereeutage for the cities of Group II is less than 
that for the cities of Group III. The average width 
of this class of paved streets shows a greater variation 
in the group totals than does the average width of all 
paved streets considered together. The average width 
of such streets in the cities of Group I was 31.S feet; 
for Groups 11 and III, 33.6 feet; and for Group IV, 
36.3 feet. The lowest average width of streets of this 
character reported for any city was 22.2 feet in Everett, 
Mass., and the next, 23.1 feet in Taunton, Mass. The 
hi^est average width was 63.3 feet reported for Salt 
Lake City, Utah. 

Streets with rumdvraMe pavements. — The average 
width of streets with nondurable pavement — that is, 
those with an oil or water-bound surface, usually of 
macadam or gravel — although comparatively uniform 
for group totals, shows wide variations between indi- 
vidual cities. It is probable that for some cities the 
reports gave only the area of that part of the street 
which had been macadamized; while for the majority 
of cities the reports were of the entire width of the 
street from curb to curb, without regard to tlie portion 
actually paved. The following cities probably re- 
ported only the macadamized portion of the roadways: 
Topeka, Kans.; Louisville, Ky.; Bay City, Mich.; 
Wilkes-Barre, Pa.; Bayonne, N. J.; and Toledo, 
Ohio. 

In Table 21 are given the length and area of streets 
covered with the different kinds of pavement classed 
as durable, and also of those covered with nondurable 
pavements. 
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Durable street pavements, claaeified iy Icind of «ur- 
face. — In the class of durable pavements are included 
those with an estimated life in use of at least 10 years 
on streets subject to a moderate volume of light tra£Bc. 
Theee pavements comprise those constructed of paving 
blocks, bricks, or materials bound together by bitu- 
minous substances, and include stone-block, brick, 
wood-block, sheet^asphalt, and bitulithic pavements. 
Streets paved with oil and water bound macadam, 
gravel, or shell are grouped with the nondurable pave- 
ments. In this connection attention is called to the 
fact that some streets reported as paved with bitu- 
lithic or tar-bound macadam are doubtless covered 
with ordinary macadam treated with tar or other 
bituminous compounds, and if their character had been 
reported would have been tabulated as streets covered 
with nondurable pavements. 

SJie^-OBphalt pavements in streets. — This name is ap- 
plied to pavements composed of a thin surface of as- 
phalt with which has been mixed, while hot, a lai^ 
proportion of sand or finely pulverized rock, the same 
resting upon a foundation usually composed of mac- 
adam or concrete. It is a comparatively durable 
pavement when laid on a good foundation, resists the 
wear and tear of automobile traffic, is easy to keep 
clean, and gives rise to less noise than brick or stone 
pavement. Under this classification have been in- 
cluded for Newport, Ky., 0.9 mile of rock-asphalt 
pavement; for Syracuse, N. Y., 3.6 miles of asphaltina 
pavement; and for San Francisco, Cal., 3.3 miles of 
bituminous rock pavement. 

Sheet>asphalt pavements were reported by 128 of 
the 158 cities covered in this investigation, but most 
of the mileage was reported by cities of Group I. 

BitulitMc pavemerUs in streets. — The name " bitu- 
lithic" is commonly applied to a pavement the surface 
of which is composed of a bituminous concrete, the 
aggregate being a mixture of several sizes of broken 
Btone so proportioned as to give a dense material with 
a small percentage of voids. Pavements of bitumi- 
nous concrete have been in use to some extent for a 
number of years, but the construction of this type of 
pavement upon any considerable ecale began about 
1901, irfien exploited under a patent of the Warren 
Bros., and most of the pavement of this type since 
constructed has been under this patent. 

In the construction of this pavement a ba^e of 
crushed stone or slag of varying size, 4 to 6 inches deep, 
is laid. Upon this base is placed a layer composed of 
broken stone ranging in size from dust to that just 
passing a l)-inch screen, combined while heated to a 
temperature of not over 250" F. with 10 or 12 per cent 
of bituminous compound. This layer is spread upon 
the street to a depth of 2 inches at a temperature of 
not less than 200° F. and thoroughly roUed witli a 
steam road roller. Upon this layer is placed a sticky 
quicfc-diyicg bituminous cement upon which ia spread 



and rolled into place a layer a half inch thick of small 
stone chips for a final wearing surface. This coating 
has the effect of making the pavement much less 
slippery in wet weather than ordinary asphalt pave- 
ment. This paving is smooth, easily cleaned, and 
practically noiseless. Though not calculated to with- 
stand very heavy traffic, it is well adapted for resi- 
dential districts and for streets used largely for pleas- 
ure and high-epeed driving. Under such conditions it 
ordinarily has a life of at least 10 years. 

Tar-bound macadam pavementa in streets. — Under 
modem traffic conditions it has been found that water- 
bound macadam pavements are soon worn out, espe- 
cially on those streets subject to a la^e amount of 
automobile traffic. The suction of the rubber tires on 
wheels going at a high rate of speed soon tears such 
pavements to pieces. With a view of resisting euch 
action, many experiments have been made in recent 
years in the appUcatioa of bituminous materials, BOoh 
as coal tar, or asphaltiC' oils, to macadam streets, or in 
the use of such materials mixed while hot with broken 
stone and rolled into place with a steam road roller. 
The best combination of bituminous materials and the 
most effective method of construction of this type of 
pavement have not yet been fuUy determined. 

Grainte and Bd^n hlock pavements in streets. — 
In the collection of these statistics Census ^ents 
were instructed to rqwrt under the heading "Granite 
and Belgian block " all kinds of stone-block pavemeoit 
constructed of "dressed" or "faced" stone blocks. 
For certain cities stone-block pavements not locally 
designated as granite or Bel^an block pavements 
were reported separately with descriptive titles; but 
in the tabulation aU of theee pavements were placed 
imder the heading "Granite and Belgian block." 
The stone-block pavements thus tabulated are shown 
separately in the following table. Figuree in italics 
are estimates. 
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Total.,.. 

Maw York, N. - 
Nwnrk, N. I. . 
TaUtaBO^.I. 



UnunmtbbKk. 



ToUl -. 

SLLodJ^Uo 

rNiu- lm»fl Ohio. . . 



FtttAmth.Pt.... 



• PtttHian^ r*.... 



' Not r«pcrt«d. 

Oobbleatone pavgmeTita in atreeU. — By cobblestoDe 
pavementa are mesjit those pavements composed of 
round cobblestonee or undressed field stones. In 
some <utiefl pavements made of stones from quarries 
and faced on one or more sides are called cobblestone 
pavemeute. Theee stones are laid in sand or gravel, 
present a smooth surface, and often have good wear- 
ing qualities. For this report census agents were in- 
structed to report such pavements as granite and 
Belgian block, and to include as cobblestone pave- 
mmta only those of naturally rounded stones or 
undressed field stones. Only a veiy small mileage 
of cobblestone pavement, as defined by the Census 
Office instructions for 1909, has been laid in recent 
years, and of the total mileage reported nearly half 
was for Baltimore, Md. 

Bride pavements in streets. — Next to sheet asphalt, 
the largest mile^e of durable pavement reported 
was of brick, though the mileage of this pavement is 
not much in excess of that reported for granite and 
Belgian block. Nearly oil cities reported a greater 
or less area of brick pavements. In many instances 
the brick pavements, especially those first laid, are 
composed of soft or only moderately hard brick. 
At the present time, cities are usually laying 
vitrified paving brick, placing these upon a concrete 
foundation. 

'^ntrified-brick pavements are smooth and durable, 
easily cleaned, and not excessively noisy. They are 
satisfactory for residential and business districts, where 
tbe*traffic is moderate. Under such conditions and 



when properly laid on a concrete foundation the esti- 
mated life of these pavements is approximately 15 
years. 

Cfreoaoted wood-Uoek pavements in streets. — The total 
mileage of creosoted wood-block pavements reported is 
small, and most of that mileage has been laid in recent 
years. Only three cities — Minneapolis, Minn., New 
York, N. Y., and Indianapolis, Ind. — reported more 
than 20 miles each of this pavement. Most of the 
other cities with creosoted wood-block pavements re- 
ported only a small mileage. In many cases these 
pavements have been laid for experimental purposes, 
and in many cases th^ have been laid on bridges. 
The initial cost of these pavements is relatively large, 
but when laid on a solid concrete foundation they have 
shown excellent wearing qualities, are the least noisy 
of any durable pavement, and are as easy to clean as 
sheet-asphalt pavements. 

Untreated vmod-bloek pavements in streets.— The un- 
treated wood-block pavements reported are a survival 
of earlier days. Practically no such pavements are 
being laid at the present time, nor have been for a num- 
ber of years. The wood most frequently used was 
cedar. Of the total mileage, 86.3 per cent was re- 
ported for the cities of Group I, and more than half of 
the total was for Chicago alone. 

Other durable pavements in streets. — ^The mileage and 
area of the other kinds of pavements included in Table 
21 as durable are shown in the following table: 
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-NonduraiU pavements in etrttts, dasaified by Jeind cf 
eutfaee. — The class of nondurable pavementa is com- 
posed of those with oil or water bound surface. Its 
most important subclasses are the following: Oil- 
bound macadam, water-bound macadam, oil-bound 
gravel, and water-boimd gravel. 

OU^ound macadam pavements in streets. — ^This class 
of pavements includes all macadam pavements in 
whose construction oil was used as a binder, but not 
those oiled subsequent to construction for the preven- 
tion of dust. The class last mentioned have been 
tabulated as water-bound macadam. Only 66.9 miles 
of oil-bound macadam Btreets were reported for all of 
the cities covered in this report, nearly two-thirds of 
this total mileage being reported for Sacramento, Cal. 
Water-hound macadam paoements iti streets. — Water- 
bound macadam streets include nearly all of the mac- 
adam streets reported. Strictly speaking, no binder 
has been used in the construction of this pavement, 
such streets being ordinarily spoken of as water-bound 
macadam streets merely to differentiate them from 
the tar end oil-bound macadam streets. A very large 
number of cities reported streets of this kind. The 
mileage reported does not include that of macadam 
drives within park areas, of which there is a very con- 
siderable mileage in a lai^ number of cities. 

The figures of the tables of this report relating to 
water-bound macadam paved streets are generally for 
streets covered with a firm covering several inches in 
thickness; but for a few cities the local records include 
as paved streets those with only a very thin and uneven 
coating of broken atone, a kind of streets which most 
cities class as unpaved. So far as the figures of this 
report duplicate these inaccuracies of local records they 
incorrectly magnify the length an<l area of paved 
streets and present an imperfect statement of the 
length and area of unpaved streets. 



Water-bound gravel pavements in streets. — ^Many cities 


have improved a large mileage of their streets in the 


residential sections by covering the natural earth with 


a layer of gravel. No binder is used to hold the parti- 


cles of gravel together, but these streets are usually 


called water-bound gravel streets in order to distin- 


guish them from oil-bound gravel streets. Of the 168 


cities, 47 reported water-bound gravrf streets. The 


statement made in the last paragraph with reference 


to faulty local records concerning water-bound mac- 


adam is equally true with reference to watei^bound 


gravel streets. 


0(her oU or water hound paoementt in Ortetg. — ^The 


different kinds of pavement with oil or water bound 


surface mcluded in the column of Table 21, headed 


"All other," are shown in the following table: 
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different classes of paTement in the 158 cities covered 
by this report, and the increase or decrease m speci- 
fied kinds during the period. The classiiication of the 
table is that of the 1907 report, which was not so 
detailed as that for 1909. 
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Bitulithic and tar-bound macadam, though com- 
prising but a small proportion of the total area of 
pavemoit reported, showed by far the hi^est per- 
centage of increase from 1907 to 1909. The marked 
decrease in the area of cobblestone pavement reported 
is in part explained by the fact that in certain cities 
pavement locally reported as cobblestone in 1907 was 
reported as granite or Belgian block in 1909. 

Average life of street pavemenia. — In the tables which 
follow is shown the average life of sheet-asphalt, brick, 
creosoted wood-block, and bitulithic and other tar- 
bound macadam pavements. In moat cases the 
figures givrai are merely estimates, though in some they 
refoesent the actual life of pavements in certain streets. 
The tables present different estimates for the business 
and residence sections. Many factors which could not 
be taken account of in the figures presrated affect the 
length of life of pavements. Among these may be 
mentioned the foundation and thickness of the pave- 
ment, the grade of the streets, and, perhaps most im- 
portant of all, the amount of traffic and the kind of 
traffic upon the streets. 

The most complete reports were obtained for the 
average life of brick pavements. In practically all 
citifls brick is one of the oldest paving materials and 
one of the most extensively used, and hence data with 
reference to its average life is comparatively plentiful. 
The average life of brick pavement in Jacksonville, 
Fla., is reported to have been from 40 to 50 yeara, 
Creosoted wood block was apparently the most durable 
paving material in St. Louis; the other three classes 
of material having been reported as somewhat less 
durable. The average life of the creosoted wood- 
block pavement in Minneapolis could not be ascer- 
tained, since none had been wom out. The estimated 
life of this pavement in Indianapolis, in the residence 
section, was somewhat greater than that of sheet 
asphalt in the same section, but apparently somewhat 
Ie» than that of brick. 
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Street pavements laid fry contract and by city emjioy- 
ees. — In Table 22 are shown the areas of street pave- 
tnentB laid by contract and by city employees during 
the fiscal year 1909. The pavements are diyided, as 
in the other tables of this report, into durable and 
nondurable. Apparently many cities follow the gen- 
eral policy of having practlc^y all of their paving 
done by contract, and comparatively few the policy 
of having it done exclusively by city employees. Only 
16.8 per cent of the total area laid during the year 
was laid by city employees. The cities, however, 
appeared to be laying a much lai^er portion of their 
nondurable pavements than of the durable, laying 36.4 
per cent of the former and only 10.1 per cent of the 
latter. 

Cost of pavements laid in 1909. — The table which 
follows presents the reported average cost in 1909 of 
laying specified classes of pavement. Cities are ar- 
ranged according to the reported costs of each class 
of pavement, which vary greatly for all the classes of 
pavements, due largely to the fact that reported 
amounts represent compensation for widely different 
classes of work. In some cities the reported cost is 
that of resurfacing only; in others it includes one or 
more of the following items: Grading of street, exca- 
vating for pavement, the removal of old pavement, 
the laying of now or strengthening of the old concrete 
foundation, and the construction or resetting of curbs 
and gutters. The cost is laigely influenced by the 
number of these varying factors, the most important 
of which are given in footnotes. 
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COST OF PAVEMENTS LAID IN 1909. 
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AVERAGE COST OF LAYINO BITULITHIC PAVEMENT IN IflOO. 
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Sheet-asphaU pavements, classijied according to theyear 
in which laid. — In Table 23 is shown for those cities for 
which ^e date of laying was obtainable the area of sheet- 
asphalt pavement in streets at the close of the year 
1909, classified by the year in which laid. This pave- 
ment has been laid extensively in most of the larger 
cities of the country during the last 10 years, although 
a few cities have laid but Uttle of it during that period. 
Thus Minneapolis, Minn., has not laid any since 1901, 
except a small area resurfaced in 1906. Newark, 
N. J., has laid little since 1902. In that city this pave- 
ment has apparently been superseded by bitulithic or 
bituminous macadam pavements. It seems probable 
that the figures for the second column of Table 23 
giving the area of sheet-asphalt pavement laid prior 
to 1900 includes for some dties the areas of streets 
that were resurfaced in later years, and should there- 
fore have been reported in the succeeding columns for 
1900 to 1909. The foundation for these pavements 
having been laid piior to 1900, their areas have been 
improperly included in the second column rather than 
in that for the year in which the resurf adng took place 
In spite of this probable defect, and ^e fact that a 
number of cities have discontinued or practically dis- 
continued the laying of sheet asphalt, the figures of 
the table show a general increase in the construction 
and reconstruction of this class of pavement. For the 
10 years (1900-1909) the reported area of such pave- 
ment constructed or relaid averaged 3,766,875 square 
yards per year. The areas reported for 1900, 1901, 
and 1902 were markedly below this average, and that 
for 1906 slightly below. Those for the other years 
were above the average, and the figures as a whole 
indicate a general increase in the area of this class of 
pavement laid. 

BUulUhie and t4ir-iou7id macadam pavemenU, classi- 
fied according to the year in which laid. — Table 24 shows 
tlie area in 1909 of bituUthic and bituminous or tar- 
bound macadam pavement in streets, classified as far as 
data were available according to the year in which laid. 
The table indicates the rapid general increase in the 
construction of this class of pavement during the 
pmod covered by the data presented. It Beeroa prob- 
able that some of the bituminous or tar-bound pave- 
ments other than bituUthic were constructed as com- 
mon or water-bound macadam and l&tear treated with 
tar or other bituminous compound, or witli a layer of 
crushed stone treated with such compound. Espe- 
cially is this true of the areas shown in the table as con- 
Btructed prior to 1900. Forthisreasonthefiguresgiven 
in the columns for the period last mentioned may well 
be disregarded in considering the rapid introduction of 
bitulithic and other bituminous and tar-bound pave- 
ments, as these were but little used prior to 1900. 

Creosoted ivood-hloch pavements, classijied according to 
iheyearinwhick laid. — In Table 25 is shown for tbecities 
lor which the data were obtainable, the area in square 
yards of creosoted wood-block pavements in use at 
the close of 1909, classified by the year in which laid. 



Practically all of these pavements laid in American 
cities are stitl in existence. The imtreated wood- 
block pavements laid in earlier years proved com- 
paratively unserviceable, because they were not 
always laid on a solid foundation, and also because 
the wood soon decayed. Experiments were made 
with creosoted wood-Uock pavements as earl^ as 
1900, but only small areas were laid before that date. 

Much of the creosoted wood-block pavement in me 
is on bridges. In many cities it has also been laid 
on streets, principally for experimental pnrpoees. 
The largest areas were reported for !t£nneap<^, SGnn., 
New Yoi^, N. Y., and Indianapolis, Ind. In Minne- 
apolis this pavement has come into use in recent years 
to the exclusion of asphalt pavements, llie first 
creosoted wood-block pavement in that city was laid 
in 1902 and is still in excellent condition, even though 
subject to heavy traffic. 

Brick pavementSidassifiedaccordingtoikeyearinv^ich 
laid. — In Table 26 is shown for the cities forwhichihe 
data were obtainable the area of brick pavements in use 
at the close of 1909, classified by the year in which laid. 
There has been a marked increase in the area of brick 
pavements laid within the last few years, the average 
for the years 1907 to 1909 being more than twice as 
great as that for the years 1900 to 1902. Many brick 
manufacturers have taken pains to manufacture a 
hard paving brick, which, when laid on a solid founda- 
tion, has proved very durable. The use of brick pave- 
ment varies greatly in different cities, due partly, no 
doubt, to the vaiying accessibility of a supply of 
suitaUe brick. 

Water-boundmacadam pavements, dassified aeeording 
to the year in which laid. — In Table 27 is shown for the 
cities for which the data were obtainable the area of 
water-boimd macadam pavements in use at the close of 
1909,clas8ifiedl7theyearinwhicfalaid. HietaUewas 
designed to show whether this class of pavement was 
being superseded to any extent at the present time 
by pavements better calcxilated to withstand auto- 
mobile traffic. The figures for the 73 dties included 
in the table show that dtuing the period from 1900 to 
1910 there was an average construction of 1,719,060 
square yards of this dass of pavement. In the first 
half of this period the new construction fell short of this 
average in the years 1902 and 1904; and in the second 
half it fell short in the years 1906, 1906, 1907, and 1909, 
the construction for the last year being markedly lower 
than for any other year. The figures of the table show 
a general tendency to decrease the construction of 
water-bound macadam. This decrease is more than 
balanced by an increase in the construction of tar and 
oil boimd macadam. These three dasses of macadam 
constitute a very large part (about 29 per cent) of all 
the pavement reported in Table 19. As a result of 
the increasing use of oil, tar, and other bituminous 
compounds as a binding for macadam pavement, there 
will doubtless be a groat decrease during t)ie next few 
years in the area of water-bound macadam. t 
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Unpaved struta. — ^Tlie mileage of streets with vn.- 
paved surface as reported by 150 cities is Bhown in 
the table preceding. The reports for some citieb 
were incomplete, while for others they included streets 
that had been platted or surveyed, but which were 
Mther not graded or only partially so, and were not 
open to travel. Of the total mileage of unpaved 
streets reported, 2,311.6 miles were provided with 
curbs and gutters and 1,167.6 miles with curbs only. 
Of the mileage without curbs and gutters it is probable 
that only a small percentage had been graded. 

SiatiBiicg ofdUeya. — ^In Table 28 the reported length 
and area of alleys at the close of 1909 in cities covered 
by this report are classified according to character of 
surface. The alleys comprehended by the table in- 
clude such highways as are reported under that desig- 
nation in local reports. For 56 cities no report for 
alleys was obtainable, and for 24 others alleys were 
reported with streets. For many other cities the re- 
port for alleys was incomplete; for some both the 
length and area were estimatee, and for others paved 
alleys only were reported. 

"the following table shows the different kinds of 
pavement of alleys tabulated in the column headed 
"All other," in Table 28, and gives the mileage and 
area of each class : 
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The character of the surface of the alle3rs tabulated 
in Table 28 under the heading "Alleys with nondura- 
ble surface" is shown in the following table: 
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Asphalt repair plaiUs operated by aiies. — Instead of 
being dependent upon contractors for the repair of 
asphalt pavement, many dties prefer to own and oper- 
ate asphalt repair plants. Of the total of 158 cities, 24 
reported the operation of sudi plants, of which number 
1 was rented and 23 owned by the city. Infonnation 
with respect to these plants and the number of square 
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yarda of pav^Bent repaired during 1909 is shown in 
the following table. Figures in italics are estimates. 
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Quarries operated by eitiea. — ^A total of 20 cities each 
reported the operation of one or more quarries from 
which atone was taken to be used in h^hway work 
during 1909. Infcoroation with respect to these quar- 
ries and the number of cubic yards of stone removed 
during the year is shown in the following table. Fig- 
ures in itaUcs are estimates. 
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gravel was taken during 1909 for use in highway work. 
Information with respect to these pits and the quantity 
of gravel removed is shown in the following table. 
Figures in itaUcs are estimates. 
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Gravel pUg operated by cities.— A total of 15 cities 
each reported Uie operation of gravel pits from which 



Statistiea of sidewalks. — In many cities the local rec- 
ords of sidewalks were very imperfect. This was espe- 
cially true in the case of the sidewalks reported in 
Table 29, under the heading "All other," which in- 
cludes those made of gravel, cinders, and similar mate- 
rial. Table 29 gives the length in miles of the different 
kinds of sidewalks in the 97 cities reporting at the close 
of 1909, and the mileage laid during 1909. Many 
cities had no record of the length of sidewalks. In 
most such cities sidewalks were laid by the property 
owners, and not under the direction or supervision of 
the city. The milef^e of sidewalks reported for some 
cities in which sidewalks are laid both by the city and 
by property owners apparently includes only the length 
of sidewalks that have been laid by or under the supers 
vision of the city, and of which the city has a record. 

Sidewalks are usually laid upon one or both sides of 
the streets having a paved surface, and for most cities 
the length of sidewalk reported is more than twice as 
great as the length of paved streets, the excess repre- 
sfmting the sidewalks of the unpaved streets. The 
laying of the sidewalk on paved streets is usually con- 
temporaneous with the paving of the same, although 
in some cities there are many miles of sidewalk on 
unpaved streets. 

Under cement sidewalks have been included grano- 
lithic sidewalks and all other sidewalks in which Fort- 
land or other cement has been used as a binder. The 
length and kind of sidewalks included in the column 
"All other" of Table 29 are shown in the following 
tables. Figures in italics are estimates. 
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■ L«n ^^ floMantb of 1 mB*^ 

Hij/Away bridges. — The maintenaiice of bridges forms 
an important factor in the cost of the general highway 
aervice. Some cities have a large number of bridgee 
to maintain, while others have few or none. It is 
reasonable to expect that the coats of hi^way main- 
tenance should be somewhat greater in the fmmer 
class of cities than in the latter. Considerable diffi- 
culty was experienced in obtaining data on bridgee. 
Few cities had any tabulated information on the sub- 
ject, and many could not supply data as to the length 
and breadth of the same or Uie paving material used 
in conatruction. 

Bridges over 50 feet in length. — More detailed infor- 
mation waa obtained relative to bridges over 50 feet in 
length than concerning those under that length, and 
Table 30 presents statistics with respect to such 
bridges. Included in the table are data relating to 
all bridges of this class within the limits of the cities 
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covered by this report, or between the cities and other 
pohtical divisions, exclusive of bridges within parii areas. 
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Bridges over 60 feet in length were reported by 
140 cities; each of the cities of over 100,000 popu- 
lation, except Baltimore, Md., for which no report 
was obtained, reporting at least one. In the table 
irtiich follows, bridges over 50 feet in length in the 
cities covered by the report are classified according 
to material of which constructed and by length of 
bridge. The table shows that the length and area of 
steel and iron bridges form nearly two-thirds of the 



total length and area reported for all bridges. The 
following table shows the number of bridges over 
50 feet in length constructed in part or wholly of 
concrete, reported by the cities covered by the report 
in each of the five different geographic divisions, the 
bridges being classified according to the period in 
which constructed, as well as by their type; whether 
plain concrete, reinforced concrete, or concrete and 
steel or iron : 















or.^^ 


























(»oo»iraic DinaioH 


— 


Rein.™.™™*.. 


ConcietasDdiMidorlnm. 




Total. 


Belbfe 

isn. 


From 
iseoto 

ISMI. 


From 
IKM. 


ESUr 


Total. 


BaEon 


■E" 


From 
laoota 


Notre, 
poitad. 


Total. 


Btlton) 

1890. 


From 
UMto 

18W. 


From 
inoto 

ISO*. 


Kotn. 
portML 




M 


1 


1 


S7 


s 


ta 






TO 


B 


64 


3 


B 


3B 










SO 

i 


J 


1 


as 
1 


zi 






s 




* 


's 


3 


* 


















' 




* 

























































Inspection of the above table brings out the inter- 
esting fact that nearly all concrete bridges have been 
constructed since 1900 and that most of them are in 
the cities of the North Atlantic and North Central 
divisions. 

Of the bridges for which figures are shown in Table 
30, lees than one-third exceeded 250 feet in length. 
Tina length givea in each case is that stated in the city 
reports. For iron or steel bridges, in practically all 
cases the figures include the length, as furnished by the 
bridge contractor, of the iron or steel portion of the 
bridge. The lei^h of the approaches to stone or con- 
a*ete bridges was excluded. The width of a bridge is 
the width between the railings or parapet walls. The 
total area was obtained for each bridge by multiplying 
the length by the width where such information could 
be obtained, or in case the bridge engineer could not 
supply such figures his estimate of the area was ac- 
cepted. In the grand and group totals of this table, 
data for bridges for Baltimore and for other cities from 
which only incomplete reports could be obtained have 
been excluded. 

Coat of bridge eonstruetion. — Several cities were un- 
able to supply information as to the cost of construct- 
ing their bridges, and for many the figures relating to 
such cost were very imperfect. In some cases the cost 
of abutments and approaches has been included with 
tiie cost of the bridge, and io a few cases also the cost of 



the land upon which abutments were built. Hie fig- 
ures in Table 30 for cities giving a confessedly incom- 
plete report carry a footnote to that effect. 

Bridges under SO feet in length. — In Table 31 are pre- 
sented statistics of hi^way bridges tmder 50 feet in 
length, except those in park areas, in the cities covered 
by this report. Cities that had no bridges of this char- 
acter are omitted from the table. In view of the fact 
that it is sometimes difficult to differentiate shorter 
bridges from culverts, the Bureau of the Census 
instructed its agents in the preparation of this re- 
port to class as bridges only those Btnictures whose 
surfaces formed some portion of the surfaces of 
streets, thereby excluding those structures which 
support the beds of roads without constituting a 
part of their surfaces. The table shows that nearly 
one-half of the bridges less than 50 feet in length 
were constructed of wood and that nearly one-fourth 
were constructed of iron or steel, or the two in 
combination. 

Drawbridgea. — Of the total number of bridges re- 
ported, 360 were returned as drawbridges. Of this 
number more than half were over 50 feet in length. 
Those reported for Rochester, Syracuse, and Utica, 
N. Y., and Dayton, Ohio, were over canals. In the 
next table the drawbridges reported are classified 
by type into bascule or lifting, turning, swivel, or 
swing, and all other. 
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Elevated street railways. — The following exhibit 
Bbow8 the mileage of streets with elevated street rail- 
ways in the cities covered by this report. Only the 
mileage of the elevated railways over pubUc highw&ya 
18 reported, and not the total mileage of such railways 
in the given cities : 



Total 

Nm»Yart.N.Y.. 



' Includai tM mika In illaya. 



SUamr-raHroad croaainga. — In --the table which fol- 
lows are shown the number of steam-railroad crossings 



at grade, the number and length of railroad bridges 
over highways, the number and length of steam- 
railroad tunnels, and the mites of streets travrased by 
steam-railroad tracks in the cities covered by this 
report. For several cities it was impossible to obtain 
the number of steam-railroad crossings at grade 
because of incomplete records. Within recent years 
a very lai^e number of such crossings, especially in 
the eastern cities of the country, have been abolished 
by means of bridges carrying the hi^ways OTerthe 
railroad tracks or the railroad tracks over the hi^^ 
ways. Many of the railroad crossings at grade in 
Massachusetts cities have been abolished in this man- 
ner in recent years in consequence of a state law wlndl 
requires a certain number to be abolishei] each year. 
The length of streets traversed by steam-rBilrosd 
tracks includes only that of such streets open to public 
travel. These tracks are used principally in switciiing - 
operations. 
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Svinoays and tunndafor street cars. — The information 
secured with reference to street car subways and tun- 
nels that were owned by the city is as follows: 
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' Not rapottad. 

The number of stations reported above does not 
necessarily include the number of station platforms, 
but the number of stations at different points on the 
car lines where the cars stop. 

Conduits owned hy city. — The length of conduits 
under the streets and alleys for wires owned by the 
city is as follows: 
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Street lighting. — ^In Table 32 are shown the total 
payments for street lighting in each of the cities cov- 
ered by this investigation during the year 1909, and 
the cost of lighting per 1,000 square yards of improved 
streets and per capita. There are also shown the 
number of each kind of lamps, the cost per lamp per 
year, and the schedule number of hours the lamps 
were lighted during the year. The number of lights 
shown is in general exclusive of those in park areas. 
In a few of the laiger cities, however, where the parking 
and boulevard systems have independent lighting 
equipments, the lights of the boulevards were con- 
sidered as f onuing a part of the street-lighting system. 



The rate per light per year is governed laigely by 
local conditions under which or according to which 
the lighting is done. In some instances, the lighting 
companies install a specified style of supports for the 
lamps, or place their wires under ground or perform 
some particular service which affects the yearly rate 
charged to the city. Furthermore, the city some- 
times pays the expense of lighting the lamps, and 
in other cities this expense is home by the companies 
furnishing the lights. The yeu-ly rates per light are, 
however, of interest r^ardless of the differences in the 
extent and character of the lighting service. In using 
the yearly rates for lights as a basis for comparison 
between the payments of one city with those of 
another, it would be well to know the rates paid by 
private consumers in these cities. It is possible that 
in some of the cities enjoying low rates for street li^t- 
ing more than the average rate is chatged for private 
lighting, the lighting compuiy allowing a low rate for 
street lighting as a partifd compensation for its fran- 
chise, and private consumers being chaiged a rate 
higher than would otherwise prevail. Therefore a 
knowledge of the rates chai^d private consumen is 
essential to an exact statement of the relative rates 
paid for the lifting service of the different cities. 

Some cities have a Byst«m of lighting the business 
districts which is particularly effective, and the credit 
for which is usually due to the local merchants ^o 
realize certain personal advantages from the plan in 
addition to its municipal benefits. This system ar^ 
ranges clusters of three or four inclosed incandescent 
electric lights upon heavy pedestals 8 to 10 feet in 
height, three or four to the block on each side of tiie 
street in the business section of the city. The first city 
to install this system was Los Angeles, Cal. ; since then, 
several other cities have adopted it. 

The candlepower of an electric light depends not 
upon the amperage, but upon the number of watts of 
electricity consumed per hour; in this investigation, 
however, only the amper^e of the lights was obtuned. 

The number of cities in each of the four groups into 
which the 158 cities are arranged according to popu- 
lation, which in 1909 had lights of the kind indicated, 
was as follows: 
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The following statement shows the aumber of cities 
using each specified style of lighting in 1909 and 1907, 
reepectively : 
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The statement here giren indicates an Increaae in 
the general use of incandescent and inclosed arc lighte. 
All of the cities reported either open or inclosed arc 
lights in both 1907 and 1909, but the relative number 
of cities using inclosed arc lights was considerably 
laiger in the latter year. Theo-e was a very mu-ked 
increase in the number of cities using incandescent 
lights for street lighting and in the number of these 
lights used. The latter fact is brought out by the 
following table, which gives the total number of lights 
of each kind reported in both 1907 and 1909: 
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Docks and wharves. — In connection with the collec- 
tion of other data for highway statistics, census agents 
were instructed to report those relating to docks and 
wharves used by the city. A total of 14 cities re- 
ported the possession of such docks and wharves as 
follows. The figures in ItaUcs are estimates: 
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The number of warehouses and square feet of floor 
space in warehouses on the wharves given above was 
as follows: 
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Part VI.— STATISTICS OF SALARIES AND WAGES 



Ckyntents of Table SS. — General Table 33 is arranged 
to present in a condensed form all facts ascertained by 
the BgentB of the Bureau of the Census concerning the 
salaries and wages of city employees engaged in the 
sewage-disposal service, the refuse-disposal service, 
the Btreetr<:leaning service, the dust-prevention service, 
and the general highway service. 

Salaries of the highest paid officials. — Attention has 
been called in the Introduction to this report to the 
fact that the construction, maintenance, and care of 
sewers and highways, including street cleaning and 
dust prevention, are very commonly under a common 
supervision, which in about one-half of the cities also 
extends OTer the collection and disposal of refuse. 
Under such circumstancee the engineer or other official 
in charge of sewers may also have charge of highway 
construction and maintenance, and also of the refuse- 
disposal, street-cleaning, and dustr-prevention services ; 
in such a case one individual is the highest paid official 
in two or more of the Ave services for whi^ Table 33 
presents statistics of salaries and wagee. In cases of 
this kind the salary of such officer, instead of being 
divided among the different services of which he is in 
chai^, is assigned to the service claimii^ the greater 
part of his attention. It is believed, however, that 
there is a fair degree of comparability between the high- 
est salariee reported as paid in the three other services 
in ihe several cities. 

; 'What has been said relative to the comparability 
of the salaries reported as paid to the highest salaried 
officers in the several services is also true, although to 
a somewhat less degree, in the case of the second 
highest paid officials. 

The average salary of the highest paid officials in 
the general highway service was $2,644 per annum, or 
higher than for any other service. In the sewer service 
tiie corresponding average was S2,497; in street 
cleaning, $1,673; in refuse disposal, $1,504; and in 
dust prevention, $1,350. A convouent summary of 
the average salariee of the highest paid officials of each 
service in the several geographic divisions is here pre- 
sented for 1909: 
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It is to be noted that while the cities in the Westecn 
division, according to this table, pay the highest, and 
the cities of the South Central division the lowest 
salaries to the heads of the general highway service, the 
cities of the Western division pay the lowest, fmd the 
cities of the North Atlantic division pay the highest 
salaries to the heads of the sewer service. It must not 
be thought, howevw, that the table furnishes a perfect 
index of the relative salaries paid in cities of the various 
geographic divisions to officials in charge of the serv- 
ices under discussion. The average salary reported as 
paid by cities in any division is necessarily affected by 
the prevailing method of governmental oi^ganization 
in that division. Thus the salaries paid in a given 
service in two divisions may differ widely as a result 
of the fact that la one division the service in question 
is ordinarily organized as an independent department; 
while in the other it is commonly a subordinate branch 
of another service. Without knowledge of these 
factors of organization, which can not be here pre- 
sented, an intelligent comparison of diff^^nt divisions 
is impossible. 

There was great variation in the salaries paid to the 
highest-paid officials of the sewer service, even in the 
same section, as is shown by the fact that the salaries 
ranged from $720 per annum in York, Pa., to $8,000 
in Philadelphia, Fa. It should be noted, however, 
that in almost all instances where the official in charge 
drew a salary of $1,200 or less per year, such officM 
is a subordinate of some higher>paid official in another 
department, the sewer service being in these cases 
merely a subordinate branch of some larger depart- 
ment of city service. 

The lower average salaiy paid to the offidal in 
chaige of the refuse-disposal service is ejq>Iained in 
laige part by the fact that an officer in immediate 
charge of refuse disposal is generally under the direc- 
tion of a highei^«alaried official, the refuse-disposal 
service being in but comparatively few instances on 
independent division of government. In about one- 
half of the cities the service is under the aupemsion 
of the health department, and in the other half it is 
under the supervision of the highway department. 
The avert^ salaiy paid to officiajs in immediate 
charge of the refuse-dispoBal service was $1,504. The 
highest average salary was paid by the cities of the 
South Atlantic division, and the lowest l^ the cities 
of the North Central division. The hi^est salaiy 
paid by an individual city was $7,000 per year by 
New York, N. Y., and the lowest was $600 per year, 
paid I7 Beading, Pa. Nine cities reported a salary 
of $2,400 and overj 2 cities paid a salaiy of $2,000; 
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46 cities paid from (1,000 to $2,000; 7 citieB paid 
S720 per year or less. 

The average salary paid to the officials in immediate 
chaige of street cleaning was $1,673. The highest 
salaries for this position were paid by the cities of the 
Western division, and the lowest by those of the 
South Centr&l division. As in the case «f the refuse- 
disposal service, the average salary paid in the street- 
cleaning service was xmusually low when compared 
with that in the sewer and highway services. The 
highest annual saJary for the official in chaigo of this 
service was $4,700, paid by the city of New York, and 
the lowest, $800, was paid by the city of York, Pa, 
Six cities, including New York, paid annual salaries 
of over $3,000; 10 cities paid salaries ranging from 
$2^000 to $3,000; 51 cities paid salaries ranging from 
$1,000 to $2,000; while 5 cities paid salaries of $1,000 
or lees. 

The average salary paid to the official in charge of 
the dust-prevention service was less than that of any 
of the other services under discussion. The bluest 
avert^ salaries were paid by the cities of the Western 
division, and the lowest by the cities of the North 
Central division. Only 8 cities reported the salaries 
paid to the officials in immediate charge of the dust- 
prevention service. This is explained as in the case 
of the refuse-disposal and street-cleaning services 
by the fact that the official in direct charge was 
generally also the head of some other and more im- 
portant department of city service. In this connec- 
tion it is also interesting to note that but 8 cities 
reported the payment of a salary of $900 or over for 
the second bighest>paid official in the duat>prevention 
service. 

The averages of the salaries paid to officials in 
diaige of the general highway service were higher 
than in any of the other services covered by this 
investigation. The cities of the Western division 
paid the highest average salaiy, and those of the 
South Central division the lowest. The highest 
salary paid the official in chaige of the general highway 
service was $7,600, paid by the city of Seattle, Wash., 
while 6 other cities paid a salary of $5,000. The 
lowest salary was $900, paid by the city of York, Pa. 
Sixteen cities paid from $3,000 to $4,000; 35 cities, 
from $2,000 to $3,000; 23 cities, from $1,500 to $2,000; 
and 6 cities, including York, Pa., paid $1,500 or less. 

Solaria of foremen and inspectors. — The annual and 
daily salaries paid have been tabulated separately for 
. all cities and for all averages. The averages of those 
salaries are presented by geographic divisions for all 
of the five services covered by this report in the follow- 
ing table: 



L'nJWi] StuUa. 
North AUantie 

SouthCeuOBl!;^!!' 
Wntem 




The average annual salary paid to foremen and in- 
spectors was highest in the sewer service, being $988 
per annum as against $972 in the dust-prevention serv- 
ice, $953 in the general highway service, $913 in the 
refuse-disposal service, and $912 in the street-cleaning 
service. The highest average salary for any service 
paid by the cities of any division was $5 per day, paid 
by the cities of the Western division to foremen and 
inspectors of sewers. The lowest average salary paid 
to these employees was in the refuse-disposal service of 
cities of the South Atlantic division, where the salaty 
paid was only $2 per day. It will be noted that m 
every class of service the highest average annual salary 
was paid by the cities of the Western division. The 
lowest salaries in the sewer and streetK^leaning services 
were paid by the cities of the South Atlantic division; 
the lowest in the refuse-disposal service by the cities of 
the North Central; and the lowest in the dustr-pre- 
vention service and the general highway service in 
the South Central division. The highest salary paid 
in the sewer service was $1,800, paid by Syracuse, N. 
Y., and the lowest, $2 per day, paid by several cities. 
In the refuse^isposal service the highest salaiy ptud 
was $4.50 per day, paid by Yonkers, N. Y., and the 
lowest, $260 per year, reported by Portland, Me. In 
the street-Gleaning service the salaries ragged from 
$1,640 per annum, paid by San Francisco, Gal., to $600 
per annum, reported by Troy, N. Y., Augusta, Ga., and 
Dubuque, Iowa. The highest salary paid in the dust- 
prevention service was $1,200, paid by the cities of Ims 
Angeles, Cal., Denver, Colo., Oakland, Cal., and Cam- 
bridge and Springfield, Mass., while the lowest was $2 
per day reported by Everett, Mass. In the general 
highway service the highest salary reported was $1,800 
per year, paid by Chic^;o, HI., and the lowest, $450 per 
year, paid by Newton, Mass. 

Waga of mechanics and siiUed lahorers. — The aver- 
age wages of mechanics and skilled laborers were higher 
in the sewer service than in either the general highway 
or the street-cleaning service. The avenges of wages 
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for the three services mentioned are given by geo- 
graphic division in the text table which follows. 
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The aver«^ daily wages paid to mechanics and 
skilled laborers in all of the three services for which fig- 
ures are given in the foregoing table were highest in the 
cities of the Western division, and second highest in 
those of the North Atlantic division. They were low- 
est for the sewer and general highway services in the 
cities of the South Central division, and lowest for the 
street-cleaning service in those of the South Atlantic 
division. The highest wages reported as paid to this 
class of employees were $6 per day in San Francisco, 
Cal., and the lowest, $1.67 per day, paid by Little 
Rock, Ark. In the street-cleaning service the highest 
wages reported were S5 per day, paid by Butte, Mont., 
and Seattle, Wash. ; while in the general highway serv- 
ice the highest were $5.50 per day in Hanisburg, Pa., 
and the lowest, $1.75 per day, in Knoxville, Tenn. 

Wages of teamsters. — In the table which follows are 
ffvea by geographic divisions the average wages of 
teamsters in the five services covered by this report. 
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In each of the five branches of service the highest 
aiverage was that of the cities of the Western division, 
and the second highest, that of the cities of the North 
Atlantic division. The lowest wages for each service 
were paid in the South Atlantic division with the excep- 



tion of the sewer service, in which the wages reported 
were the same as in the South Central division. Ilie 
highest wages paid to teamsters by any city were $3.50 
per day. This amount was paid by Butte, Mont., in 
each of the services; but in the street-cleaning, dust- 
prevention, and general highway service the same 
wages were paid by Trenton, N. J., and in the refuse- 
disposal service, by Columbus, Ohio, and Oakland, 
Cal. The lowest wages paid in each of the services 
with the exception of dust prevention were paid by 
Montgomery, Ala., and in the street-cleaning service, 
by Augusta, Ga. In the dust-prevention srarice the 
lowest wages paid'($]>25 per day) were reported by 
several cities in the South Atlantic and South Central 
divisions. 

Wages ofunsJdMed laborers. — In the table which fol- 
lows are given by geographic divisions the average 
wages of unskilled laborers in the five services covered 
by this report: 
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In the case of unsldlled laborers, as in the case of 
mechanics, skilled laborers, and teamsters, the highest 
average wages paid in each of these services, so far as 
reported, were paid by the cities of the Weetem divi- 
sion, and the second highest, by those of the North 
Atlantic division. The lowest average wages in four of 
the services were paid by the cities of the South Atlan- 
tic division, and in that division no report of wages 
paid was received for the dust-prevention service. 
The highest wages paid for labor in the sewer service 
were $4 per day reported by Saa Francisco, Cal. In 
each of the other services the highest wages wtoe $3.50 
per day paid in each case by Butte, Mont. The lowest 
wages was $1 per day, paid by Mont^meiy, Ala., in all 
the services except that of dust prevention, by little 
Rock, Ark., in the refuse-disposal service, and by Troy, 
N. Y., in the street-cleaning service. In the dust- 
prevention service the lowest wages ($1.60 per day) 
were paid by Waterbuiy, Conn. 
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HiTOUghont the general tables of this report the cities are arranged and numbered according to the esti- 
mated population on June 1, 1909. For convenience in finding any particular city, the following list has been 
prepared, the cities being arranged alphabetically, by states and territories, and the city number assigned to 
each being indicated. . . 



BinniufhuD 

MobUe 

Htmtgomery 

ASKANSAS: 

little Bock 

Cautornu: 

LoBAnselee 

Okklana 

Bacmnento 

SanFnuicisco 

Colorado: 

Denver 

Pueblo 

Conkbcticdt: 

Bridgeport 

^rtiord 

NewBiitun 

New Haven 

Wfcterbury 

Duawakb: 

VnimingUm 

DmsicF ov Columbia: 

Wuhington 

JtckEonvUle 

Giokoia: 

Ailmta. 

Anguflta 

IfaKon 

Stvuinah.. 

Ilumois: 

Chkwo 

But St. Louie 

Jdiet 

Feorii 

Qnlnc 

VmM _ 

Bpringfleld . . 
Indiana: 

Evanoville... 

Fart Wayne. 

Indianapolis. 

Bouth Bend. 

Tene Haute. 
Iowa: 

X)«veni>[»t. . 

DeaHoinee.. 

Dubnque — 

UouxCSty... 



Kansas: 

Kansas City. . 

Topeka 

Wichita 

Kentucky: 

Covington . . . 

Louisville. . . 

Newport 

Louisiana: 

New Orleans. 
Uainb: 

Portland 

Mabtlahd: 

Baltimore 

HASBAcnuaEira: 

Boelon 

Brockton 

Cambridge. . . 

Chelsea 

Everett 

Fall River... 

Fitchbure. . . 

Haverhill.... 

Holyoke. .. . 

lAwrence 

Lynn 

Maiden 

New Bedford 
Newton 

Somervillo. . . 

Springfield... 

Taunton 

Worcester. .. 
Michigan : 

Bay City 

Detroit 

Grand Rapidi 

Kalamazoo. . . 

Saginaw 

Minnesota: 

Duluth 

Minneapolis. . 

St. Paul 

MiBSODKi: 

Joplin 

Kansas City.. 

St, Joseph. . . 

St. Louis 



Montana: 

Butte 

Nebraska: 

Lincoln 

Omaha 

South Omaha. . . 
New BAHpeaiBB: 

HanchesteT 

New Jersey: 

Atlantic aty.- 

Bayonne 

Camden 

Elizabeth 

HobcJcen 

Jersey <?ity 

Newark 

Trenton 

Wert Hoboken. 
New York: 

Auburn 

Biiuhamton 

BuSalo 

Elmira 

New York 

Rochester 

Schenectady. . 

Syracuse 

Troy 

Utica 

Yonkers 

Ohio: 

Canton 

Cincinnati 

Cleveland 

Columbus 

Dayton 

^ringlield 

Toledo 

Youngstown 

Oklahoma: 

Oklahoma City, 
Oreoon: 

Portland 

Pennsylvania: 

AUentown 

Altoona 



Pennsylvania — Contd . 

Chester 

Erie 

Harrisburg 

Johnstown 

Lancaster 

HcKeesport 

New Castle 

Philadelphia 

Pittsburgh 

Reading 

ScrantOTi 

Wilkes-Barre 

York 

Rhode Island: 

Pawtucket 

Providence 

Woonsocket 

South Carolina: 

Charleston 

Tennessee: 

Chattanooga 

Knozville 

Memphis 

Naahville 

Texas: 

Dallas 

Fort Worth 

Galveston 

Houston 

Sui Antonio 

Salt Lake City 

VntoisiA: 

Noriolk 

Richmond 

WABHIMaTON: 

Seattle 

Spokane 

Tacoma - 

\Ve8t Viroinia: 

Wheeling 

WiBCONSiN : 

La Crosse 

Milwaukee 

OfiikoBh 

Superior 
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Group III 

OroopIV 

New York, N.Y 

Beaut Borougli 

BrooWyn Bonragh 

Uanhkttan Borough . . 

QcMQU Borougb 

Rlchmand Borougb. . . 

Chicago, IT] 

PhiladrlphlB, Pa 

8t, Looia, Ho 

Baakm, Uus 

BalUuiore, Ud 

Oeveland, Ohio 

PttUburgb, Pa 

Drtrolt,Blch 

Buffalo, N.Y 

8aa FnmdKo, CftI 

ClncImiBtl, Ohio 

KUwaiikee, Wis 

Newark, N.J 

NeirOri«M - 
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Table 13.— STREET CLEANING— GENERAL. 
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OROUP I.— CITIEB EAVmo A POPULATION OF 300,000 OR OVER IN 1909, 
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164 GENERAL STATISTICS OF CITIES. 

Tablb 28.— highways— area (SQUARE YARDS) OF BHEET-Asf HALT PAVEMENTS IN SPECIFIED CITIES AT THE 
CLOSE OF THE YEAR. CLASSIFIED ACOORDING TO THE YEAR IN WHICH LAID: 1909-Contimied. 
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Tabu 34.— HIGHWAYS— ASKA (SQUARE YARDS) OF filTULITHIO AND BITDHINOUS OR TAR-BOD»D HAOADAlf 
FATEUENTS IN SPECIFIED CITIES AT THE CLOSE OP THE YEAR, CLASSIFIED ACCORDING TO THE YEAR 
IN WHICH LAID: 1909. 

[CUM lor vhloh no com|itetBi«oardbr7Canw»abl>la«d««aiiilUBd from tlila table. Friri Iht nf tli(in1tlr«nmnrii nlplinlntlfllT liT "Intra ultli tlm iilifi inliiwil 

lo tuSh, tat ftft U. For > tttxt ''^■""''™' o( (hii Mill*, Me pi(e n.) 



1 


an. 


MVIMBKT LAID— 


i 


IntJlTtan. 


HN 


loitw 


lUlMl 


.». 


,..- 


InUM 


InlMG 


InlWt 


1C1W7 


InlMS 


IntMt 




Onndtottl 


8,ra»,8M 

'Am 


«80,«I 


5.010 


ts,at 


8e,JM 


w,m 


*as,3sr 


U7,1M 


m,n7 


1,130,20 


na,su 


1,1«,2I1 












65, «B 
fit, 413 




■as 


alT.TTg 
W,OCI 

134, us 
22,721 


mt|e71 

KI.IN 
111,110 


210,108 

3*1, m 


311, BO 
















S.OID 


1B.M4 

















OKOUP I.-CITIE8 HAVINO A POPULATION OF 300,000 OR OVER I 





r^L— ti. 


33,000 
3M,Ra 

ii 








4, WO 


I^IBS 


2bJ:?J? 

33,773 






















Is 


IOS.OM 

as 

j.«e 


is 


101, su 












7,711 


33,010 




























17,311 




DttotdLUldi 










e,3Sl 




















8,147 

«,ais 


0.735 
1.14D 


15;S 






•.'« 














ia,iiB 




as 
















oUt 




















1 



GROUP n.— CITIES HAVING A POPULATION OF lOO.COO TO 300^00 IN II 







104.387 

solaoo 

S;Sg 

8.0W 
02.213 

3,787 

4S,380 
28 818 
17,2BB 
IM.fffl 
1S,230 


ia.«7 


































2.3S2 
25.883 


11 

30,800 
































































































8,833 


31,431 


44,700 


B7.707 


'tSJ 
























7,108 


13,008 


3,S*S 






38.874 














3,767 








S,*M 


1 










0,858 


1'i 














7,M3 




18.370 


























24.704 






S0,22» 


ss 


10.718 




























1 

















Digitized by 



Google 



166 GENERAL STATISTICS OF CITIES. 

Taw.* 34.— highways— area (SQUARE YARDS) OF EITULITHIC AND BITUMINOUS OR TAR-BOUND MACADAM 
PAVEMENTS IN SPECIFIED CITIES AT THE CLOSE OF THE YEAR, CLASSIFIED ACCORDING TO THE YEAR 
IN WHICH LAID: 1909— Continued. 
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Durable pavements, classified by kind oE 



Hurbce, 66, 154; lenetb and area, 67, 154; 
laid bv contract ana b ' 
70, led. 



laid by contract and by city employees, 



Duet-prevention service, character and im- 
portance of, 59; accounts, recwds, and 
reports, 59; sprinkling with water, 60, 138; 
use of dust preventives other than water, 
62, 144; salaries and wages of employees, 
82-*J, 191. 

Elevated street railways, mileage of. 78, 
Employees, salaries and wages of, 32*84, 190, 

Expenditures, primary classification of, 14. 

Foremen and inspectors, salaries of. 83, 190, 
191. 

Garbage, use pi term, 36; collection of. 40, 
120; disposal of, by city employees, 43; 
by contractors, 44; cities with private ar- 
rangements for collecting, 47; quantity 
reduced, 49; quantity inrmerated, 50. 

Gravel pits, cities operating, 76. 

Highway service, accounts, records, and re- 
ports, 63; salanes and w^^es of employees, 
82-84, 191. 

Highways, use of term, 63; length and area 
of paved streets, 65, 72, 148, 151, 154, 163, 
166, 167, 168, 170; of alleys, 74, 148, 172; 
of Bidowalks, 75, 174; of bridges, 76, 77, 
176, 182; street lightii^. 80, 184; mileage 
and per cent distribution of streets and 
alleys, 148; area of principal classes of 
street pavements laid by contract and by 
city employees, 160. 

Incineration plants, cities reporting. 60; 

quantity of refuse incinerated, 50. 
Inspectors. Set Foremen, etc. 



Nondurable pavements, classified by kind 
of surface. 68. 155; laid by contract and by 
city employees. 70, 160. 



Pavements, street, area laid by contract and 
by city employees, 70, 160, 

bitulithic. use of term, 66; average life 

in years. 70; average cost of laying, 71; 
clamifled by year in which laid, 72, 166; 
length and area, 154. 

block-asphalt, average cost o( laying. 

71; length and area, 154. 

brick, average life in years, 67. 69; av- 
erage cost of laying, 71; claasified by year 
in which laid, 72, 168: leiu;th and area, 
165. 

cobblestone, length and area, 164. 

creosoted wood-block, average life in 

years. 70; average cost of laving, 71; clas- 
sified by year in which hid, 72, 187; 
length and area. 155. 

granite and Belgian block, use of term, 

66; average cost oflaying, 71; length and 

oil-bound macadam, length and area, 

68,155. 
sheet-asphalt, use of term, 66; aveiage 

life in years, 69; aven^ecostof laying, 71; 

clanified by year in which laid, 72, 163; 

length and area, 154. 
tar-bound macadam, a^-erage cost of 

laying, 71; length and area, 154. 
untreated wood-block, avetage cost of 

laying. 71 ; length and area, 155. 
water- bound gravel, use of term, 68; 

length and area, 155. 
water-bound macadam, use of term, 68; 

length and area, 155; classified by year in 

which laid, 72, 170. 

See aUo Durable pavements and Nondu- 
rable pavements. 

Quarries, cities operating, 75. 

Reduction plants, citiee operating, 49; 

Suantity of refuse reduced, 49. 
use, classes of , 36 ; methods of collection, 
36, 39; of disposal, 37, 42: collection of 
garbage, ashes, and rubbish. 40, 41, 120; 
of dead, animals, 42; citiee reporting sort- 
ing of, 42; collection and dispomi under 
pnvate arrangement of householder. 47; 
reduction plants, 49; incineration plants, 
60; horses employed by city in disposal of , 
51; cities obtaining revenuee from dis- 
posal of, 62; expenses of collection and 
diBpoeal, 120. 

Refuse-disposal service, accounts, records. 
and reports, 37; quantity of garbage, ashes, 
and rubbish collected, 39. 120; number of 
employees. 39. 120; expenses of collection 
and disposal, 39, 51, 120; salaries and wages 
of employeee, 82-S4, 190. 

Rubbish, useof term. 36; collection and dis- 
posal of, 41, 44, 60, 120; cities with pri- 
vate arrangements for collecting, 48. 

Salaries of highest paid officials, 82, 190.191; 
of foremen and inspectors, 83, 190, 191. 

Sewer service, use of term, 18; inadequacy 
of records, 18; scheme of accounts, 16; 
salaries and wnTOs of employeee, 82-84, 190; 
population and area served, 88; expenses 
of operation and maintenance. 89. 

Sewers, milesgeof^ 20, 21, 22,£S, 94, 97; con- 
struction material. 21, 88, 94; manholes, 
22, 89; catch basins, 22, 29, 89, 109; out- 
lets, 23, 89; means of ventilation, 23; in- 



Sewen — Continued . 
verted siphons and siphons, 23, 89; storm- 
water overflows, 23, 89; distance from 
sewer outlet to nearest waterworks intake, 

' 23; cost, or replacement value, of system, 
23. 89; mileage built, 24, 97; classified by 
builder, 24, 97; methods of financing con- 
struction, 24; charges or special assess- 
ments for maintenance. 27; expenses of 
operation and maintenance, 27, 100; 
average number of employees, 27, 100; 
house connections, 27, 104; flushingof, 28, 
108; cleaning of, 29, 109; volume of sew- 
age dischar;^, 29, 30, 114; pumping of 
sewage. 30, 117; se wage-purification sys- 
tems, 31, 32, 118, 119; sludge produced and 
disposition of, 31; cost of precipitation 
tanks, 32; removal of night soil. 34. 

Sidewalks, number of cities reporting, 75; 
length of, 76, 174. 

SkillM laborers. See Mechanics, etc. 

Snow and ice removal, department super- 
vising, 65, 136; expenses of, 58, 136. 

Sprinkling, See Street sprinkling with oil 
oTid Street sprinkling with water. 

Steam railroad crossings, number and 
length, 78, 79. 

Street cleaning^ necessity for, 54; methods 
of, 55; classification of records, 56; paved 
streets and alleys regularly cleaned, 67, 
124, 130; occasionally cleaned. 57, 125; 
cb«ngos in character of service, 57; per- 
centam of area swept, 57; frequency of, 
'" 1^; average number of employees, 58, 



133. 



f refuse. 



Street-cleaning service, disposal a 

54; accounts, records, and reporu. oo; 
snow and ice removal, 56, 68, 136; imper- 
fections of statistics, 57 ; salaries and wages 
of employees, 82-84, 191. 

Street lighting, expenses of, 80, 186; number 
of cities using specified style of. 81; total 
number of lighls in 1907 and 1909. 81, 

Street pavements, See Pavements, etc. 

Street sprinkling with oil. 62, 144, 

Street sprinkling with water, length and 
area of streets regularly sprinkled, 60, 138; 
sprinkling by car spnnklerg, -60, 139; 
quantity of water used, 61, 139; cost of, 61, 
139; frequency of, 61, 139; special assess- 
ments for, 62; sprinkling by private asso- 
ciations, 62; number of employees, 138; 
equipment used, 138. 

Streets, classes of, 64, 148, 161; length and 

, area, with durable pavements. 65, 67, 148, 
151. 154; with nondurable pavements, 65, 
148, 151, 165. 

— — paved, length, area, and width of, 65, 
151; claesified according to kind of surface, 
154. 



Teamsters, wages of, 84, 190, 191. 
Unskilled laborers, wagee of, 84, 190, 191. 

Wages, of mechanics and skilled laborers, 83, 
84, 192, 193; of teamsUrs, 84, 190, 191; of 
unskilled htboreis, 84. 190. 191. 

Warehouses, number, and area of floor 
space, 81. 

Waste paper, disposal of, 45; citiee with 
private arrangements for collecting, 48. 

Wharves. SeeDacka, etc, 
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